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Need for Economic Impact Analysis 
The forest products industries (FPI) comprise an important por-
tion of the Oklahoma economy. For example, they accounted for over 
$782 million in output, and directly employed over 8,800 Oklahomans 
in 1978. This represents some five and one-half percent of the total 
output of all manufacturing sectors and nearly four percent of the 
total manufacturing employment. Yet these figures still do not fully 
reveal the total impact forestry and the FPI have on the Oklahoma 
economy. 
Input-output (I-0) analysis (Leontief, 1966), a wid·ely accepted 
approach for estimating such economic impacts, has been applied in sev-
eral states in which forestry and the FPI represent an important por-
tion of the eocnomy, e.g., Mississippi (Terfehr, 1976) and Oregon 
(Youmans, Darr, Fight, and Schweitzer, 1979). These studies show that 
forestry and the FPI have some of the highest output and employment 
multipliers in the economies of these states. In Mississippi, for ex-
ample, forestry and the sectors in the FPI ranked number four, five, 
and six in output multipliers and number one in income and employment 
multipliers. In Oregon forestry also ranked high with the fourth 
highest output multiplier in the state's economy. 
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Although forestry and the FPI have large multipliers in these 
states, little is known about the economic impacts of these indus-
tries in Oklahoma. Federal, state, and local governments need esti-
mates of economic impacts of proposed legislation or regulation 
concerning forestry and the FPI. Legislators and planners need to 
know, for example, how a ban on clearcutting in the state might af-
fect the total output, income, and employment of not only the forestry 
and FPI sectors, but the entire state as well. 
Programs and policies of government and industry can best be 
served if the decision makers have access to reliable estimates of 
the economic interrelationships that exist in the state. Such informa-
tion should be continuously updated and available for decision making 
in both government and industry. 
Past Research in Oklahoma 
Several authors have applied the I-0 analysis in Oklahoma. Little 
and Doeksen (1968) divided the 1959 Oklahoma economy into nine endoge-
nous (processing) sectors and seven exogenous (final demand) sectors, 
and determined the interindustry flow table and output, income, and 
employment multipliers for these sectors. This study revealed that 
the agriculture sector had the highest output multiplier with livestock 
and livestock products having the second largest and manufacturing the 
third largest. 1 Furthermore, it was found that agriculture also had 
the highest income multiplier followed first by manufacturing and sec-
ond by livestock and livestock products. Of the employment multipliers, 
the manufacturing sector had the largest multiplier followed by agri-
cultural processing and then mining. 
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Mapp and Badger (1970) used I-0 techniques to analyze the impact 
of outdoor recreation on the economy. The region selected for this 
study was the Kiamichi Economic Development District. They adapted 
an interindustry model by Sand (1969), and developed output, income, 
and employment multipliers for 12 endogenous sectors with special em-
phasis on outdoor recreation. The objective was to analyze the poten-
tial benefits that increased outdoor recreation would bring to this 
economically depressed area of Oklahoma. They found that recreation 
ranked relatively low with respect to output, income, and employment 
multipliers. 
Doeksen (1971) developed a social accounting system for Oklahoma 
which included an interindustry account, a capital account, and a human 
resource account. The objectives of the study were to use these ac-
counts to develop a simulation model for Oklahoma which projected out-
put, income, employment, revenue, and other economic variables to 1980. 
This simulation model was then used to evaluate various development 
plans as well as provide data for industrial and governmental planners. 
The interindustry account consisted of the transactions table, the 
direct coefficients, and the interdependence coefficients for the 12 
endogenous and five exogenous sectors representing the 1963 Oklahoma 
economy. 2 
Sarigedik {1975) expanded Doeksen•s social accounting system for 
Oklahoma by adding a government account. The objectives of this study 
were to develop an economic model to evaluate state planning strate-
gies as well as project various economic variables from 1967 to 1985. 
The interindustry flow table was constructed from various secondary 
data sources to represent the 1967 Oklahoma economy. The table 
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consisted of 17 endogenous and five exogenous sectors. The direct co-
efficients matrix and the interdependence coefficients matrix were 
also calculated. 
Need for This Study 
Previous studies done in Oklahoma have provided valuable informa-
tion concerning the interrelationships that exist in the Oklahoma 
economy. However, since the forest products industries have histori-
cally been aggregated into another manufacturing sector, the detailed 
role of these sectors cannot be determined from these models. (One 
assumption of I-0 analysis is that all industries contained within a 
sector produce similar products and have homogeneous input require-
ments, i.e., there are no errors of aggregation.) The FPI must be 
disaggregated to some extent to obtain a more accurate picture of the 
interrelationships between these industries and the remainder of the 
Oklahoma economy. 
The FPI in Oklahoma have been changing at a relatively rapid pace 
throughout the past decade. For example, since the latest I-0 model 
for the state was developed, one of the largest pulp and paper mills 
in the United States began full operation in southeast Okalhoma. Sec-
ond, some dramatic changes have occurred in the structure and opera-
tions of the lumber industry in the state. For example, capital 
expenditures in the lumber and wood products industry have increased 
from one million dollars in 1970 to over $10 million in 1976. Employ-
ment in this industry has increased from just over 1,500 to 3,250 dur-
ing the same period ( USDC Bureau of the Census, 1972 and 1978a). In 
addition, land management has apparently changed substantially as well, 
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as witnessed by the fact that sawtimber volume harvested has increased 
some 40 percent from 1966 to 1976, while the amount of coJTTilercial for-
estland has declined 12 percent over the same time period (Earles, 
1976). 
These changes in the structure and operations of the FPI in Okla-
homa have no doubt caused the economic interrelationships of these in-
dustries to change. Incorporating these changes in a new I-0 model 
would provide a clearer, more accurate description of the economic 
impacts of the FPI in Oklahoma on the state's economy. These impacts, 
as seen in other states, may prove to be substantial. 
Objectives 
The objective of this study was to quantify the economic impacts 
of the FPI in Oklahoma using I-0 analysis. Specifically, the objec-
tives were to: 
l. Quantify the interrelationships that connect the FPI in 
Oklahoma. with the rest of the Oklahoma economy, and 
2. Estimate the FPI mutlipliers in terms of output, income, 
and employment, and, based on these, 
3. Evaluate the relative importance of the FPI in the Okla-
homa economy. 
ENDNOTES 
1FPI sectors were included in the manufacturing sector. 
2Readers interested in the development of the simulation model 





The Input-Output Technique 
As stated previously, the I-0 technique is especially useful in 
the analysis of the interrelationships that exist in the economy. 
The formal technique of I-0 analysis is well documented by Leontief 
(1966), Miernyk (1965), Doeksen (1971), Curtis and Waldrop (1971), 
Isard (1960), and many others. The following discussion is but a 
brief overview of the I-0 techniques presented by these scientists. 
Transactions Matrix 
The foundation for I-0 analysis is the transactions matrix, or 
flow table. This matrix provides for the simultaneous description of 
the supply and demand relationships of an economy. As such, it repre-
sents the dollar value of all transactions which must occur at a given 
level of economic activity. 
Assuming a four sector economy with three producing (endogenous) 
sectors and one final demand (exogenous) sector, the transactions ma-
trix would appear as in Figure 1. Across the rows each xij gives the 
dollar amount of sales that the sector named at the beginning of the 
row makes to all other sectors in the matrix. Sales to final demand 
(Y) represent final consumption, i.e., goods do not reenter the pro-
duction process. Reading down the columns, xij is interpreted as the 
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dollar amount of purchases made by sector j from sector i. Value 
added (VA) represents payments to households, depreciation, business 
taxes, and other non-primary type inputs. The sum of all xij and VA 
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in a column equals the total purchases (Xj) necessary to produce total 
output of (X;)· That is, total sectoral inputs must equal total sec-
toral output, i.e., sum of the column for a given sector (Xj) equals 
the sum of the row (X;) for that sector. This occurs because the in-
puts of a sector are defined as a linear homogenous production function 
of the output of that sector, with imports and exports figured as resid-
uals. This relationship requires that inputs equal outputs for all 
processing (endogenous) sectors in the transactions matrix. 
Producing Purchasing Sectors Final Total 
Sectors 1 2 3 Demand Output 
xll xl2 xl3 v, x, 
2 x21 x22 x23 Yz Xz 
3 x31 x32 X33 y3 x3 
Value 
Added VA1 VA2 VA3 y4 VA 
Total x, x2 x3 y X 
Figure l. Transactions Matrix 
Technical Coefficients Matrix 
The transactions matrix serves as a foundation for the technical 
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coefficients matrix. This matrix is determined by dividing each col-
umn element (xij) in the transactions matrix by the total input (Xj) 
of that sector. Mathematically this can be expressed as: 
Where: a .. 
lJ 
X •• 
a .. = 1J 
1J -X. 
J 
= dollar value of the output of sector i 
required to produce one dollar's worth 
of output in sector j 
xij = column element from the transactions matrix 
X. =Total input of sector j 
J 
(2.1) 
The technical coefficients matrix is represented in Figure 2 for the 
three endogenous sectors. 
Producing Purchasing Sectors 
Sectors 1 2 3 
1 all al2 al3 
2 a21 a22 a23 
3 a31 a32 a33 
VA a41 a42 a43 
Total 1. 00 1.00 1.00 
Figure 2. Techni ca 1 Coefficients 
Matrix 
A technical coefficient (aij) represents the direct input require-
ments necessary to produce one dollar's worth of output. The sum of 
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each column in the technical coefficients matrix equals one, or 100 
percent. These coefficients can only be interpreted down each column. 
There is no longer a direct relationship between a sector's row and 
column elements. 
Interdependence Coefficients Matrix 
The third matrix calculated in I-0 analysis is the interdependence 
coefficients matrix. This matrix is the result of solving a set of 
simultaneous equations, each of which represents the gross output of 
each sector. In matrix notation the interdependence coefficients ma-
trix is determined by subtracting the technical coefficents matrix from 
an identity matrix. The inverse of this provides the interdependence 
coefficients matrix. 
(I-A) X = Y (2.2) 
Where: I = identity matrix of same order as A 
A = technical coefficients matrix 
X = column vector of tota 1 sectoral output 
y = column vector of sectoral final demand 
The (I-A) matrix is referred to as the Leonti ef matrix. All di-
agonal elements in this matrix are positive and all off diagonals are 
negative. The system of equations is solved for total outputs (X) by 
pre-multiplying both sides by the inverse of the (I-A) matrix: 
X = (1-A)-ly (2.3) 
The (I-A)-l matrix contains the interdependence coefficients (Figure 3). 
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Producing Purchasing Sector 
Sectors 1 2 3 
1 All Al2 Al3 
2 A21 A22 A23 
3 A31 A32 A33 
Figure 3. Interdependence Coef-
ficients ~1atrix 
Each Aij element of the (I-A)-l matrix represents the dollar 
amount of commodity i that the economy is required to produce in order 
to deliver one dollar 1 s worth of commodity j to final demand. In this 
manner both the direct and indirect requirements are described 
simultaneously. 
The interdependence coefficients matrix is the foundation for the 
output, income, and employment multipliers. These multipliers are 
discussed in detail in Chapter 4. 
Approaches to Data Gathering 
The construction of a state or regional transactions matrix can 
be done in one of three ways. First, all primary data can be used. 
This requires that all industries in all sectors be interviewed so 
that the data represents the actual transactions, both sales and pur-
chases, that occurred in a given year for the entire economy being 
studied. 
The second method represents the opposite extreme in terms of 
data collection. Here all data used in the construction of the 
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transactions matrix is from secondary sources. These sources include 
the Detailed I-0 Structure of the United States: 1972 (USDC, Bureau 
of Economic Analysis, 1979a), the Census of Manufacturers (USDC, Bu-
reau of the Census, 1975), Statistical Abstract of the United States 
(USDC, Bureau of the Census, 1978b), Employment and Earnings, States 
and Areas (USDC, Bureau of Labor Statistics, 1978a), Survey of Current 
Business (USDC, Bureau of Economic Analysis, 1979b and 1979c), and 
other appropriate state and national data sources. 
A third method used in the construction of the transactions matrix 
is to combine the first two approaches. Primary data is collected on 
sectors of particular interest and secondary data is utilized for the 
remainder of the economy. 
I-0 analysis in its purest sense should be performed using all 
primary data. That is, the transactions matrix should be constructed 
using the first method, wherein actual sales and purchase data is col-
lected for all sectors. This method provides the researcher with the 
most precise picture of the interrelationships that exist in a given 
economic setting. There is no reliance on secondary and national data 
and therefore no need to adjust the data to represent a state or re-
gional transactions matrix. 
Such a precise picture, however, is often unwarranted for two 
basic reasons. First, the cost of collecting all primary data is ex-
tremely high. Second, research has shown that non-survey techniques 
yield a regional or state table which is close to a survey based table 
(Shaffer and Chu, 1969). Therefore, it is often the case that the dis-
advantages of collecting primary data for as large an area as Oklahoma 
far outweigh the increased accuracy such collection would allow. 
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On the other hand, using all secondary data to construct the 
transaction matrix is not nearly so expensive. Data is available from 
numerous state and national governmental agencies, and is obtainedwith 
only minimal travel. Thus, a state transactions matrix can be devel-
oped at a minimal cost and, as mentioned above, describe the econmic 
interrelationships that exist with sufficient accuracy for most 
purposes. 
The use of all secondary data also has disadvantages. First, the 
data sources necessary to construct the transactions table are pub-
lished a number of years after the data has been collected. For ex-
ample, the data necessary to construct the 1972 transactions matrix for 
Oklahoma was not available until late 1979. If large changes in the 
economic structure of the state have occurred since 1972, then the 
interrelationships expressed in this model may not accurately describe 
the 1979 economy. Second, as will be discussed in more detail later, 
the use of I-0 analysis requires the assumption of fixed, homogenous, 
production functions. This implies constant technology, no external 
economics or diseconomies, and no possibility of substitution due to 
relative price changes. These assumptions, and the lag in necessary 
data, are especially limiting in sectors of the economy which are new 
or rapidly expanding. 
A compromise between the accuracy of the primary data and the 
lower cost, but less accurate secondary data, can be made by combining 
the two approaches. Richardson (1972) states: 
A crucial next step in regional I-0 research is to use a 
non-survey technique systematically to estimate the ele-
ments in the I-0 matrix but to replace the entries in the 
rows and columns relating to a few critical key or problem 
industries with survey based estimates (p. 129). 
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Procedure for This Study 
The approach of combining survey and non-survey techniques was 
used in this study. The sectors chosen for survey were the forest 
products industries. These sectors, as described in the Introduction, 
represent a significant portion of the Oklahoma economy and have exper-
ienced numerous structural changes since 1972. 
Collecting primary data on the FPI sectors kept the costs of 
building the transactions matrix down and also allowed the prediction 
of more accurate production functions for the FPI sectors. The remain-
der of the economy was determined from the various secondary sources 
mentioned previously to keep costs at an acceptable level. 
The sectors for this model are based on Standard Industrial Classi-
fications (SIC) (Executive Office of the President, Office of r~anagement 
and Budget, 1972). To maximize use of the most recent data all manufac-
turing sectors were grouped by two digit SIC codes {Appendix A). The 
forest products industries were divided into seven sectors representing 
the major processing divisions. 
The procedure for determining the 1972 Oklahoma transactions ma-
trix began with the National I-0 table for 1972 (USDC, Bureau of Eco-
nomic Analysis, l979a). This table shows the dollar value of inputs 
necessary to produce one dollar's worth of output for each of the 79 
endogenous sectors that represent the United States economy {i.e., the 
technical coefficients matrix for the United States). 
Next, the 1972 sector output estimates for Oklahoma were obtained 
from a study conducted simultaneously in Agriculture Economics (Ghebrem-
edhin, 1981). These Oklahoma outputs were distributed into a require-
ments matrix by multiplying each column element of the national technical 
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coefficients matrix by the total Oklahoma output of that sector. This 
calculation assumes that the production functions in Oklahoma are the 
same as those in the United States, i.e., input requirements per dollar 
output are the same. The sum of each column equals the total output of 
that sector (since each column of the technical coefficients matrix for 
the United States sums to one). However, because each column was de-
termined independently as a linear function of national output, the 
elements in a given row do not sum to the Oklahoma total output of 
that sector. Instead, the row sums represent the requirements of the 
processing sectors of Oklahoma for the goods and services produced by 
each sector without regard for imports and exports. 
The accounting for imports and exports will be formally addressed 
in the discussion of location quotient. It is sufficient to say here 
that imports will alter the national production function such that 
sector outputs will indeed equal sector inputs for the endogenous 
sectors. 
An estimate of final demand was then added to the requirements ma-
trix. Final demand was broken down into personal consumption expendi-
tures, private capital formation, change in business inventories, 
federal government expenditures, and state and local government expendi-
tures. The addition of these five final demand columns yields a total 
requirements matrix. 
If all the data used were secondary, the requirements matrixwould 
be developed at this point. However, as mentioned previously, 1978 
primary data were collected for the FPI sectors in Oklahoma. Therefore, 
two additonal tasks are necessary. First, the primary data must be 
incorporated into the secondary model described above and second, the 
1972 requirements matrix must be adjusted to represent 1978 dollars 
and 1978 production levels. The procedures used to collect data 
for the FPI are described below. The updating procedures used for 
the secondary data is described in the next chapter. 
Data Collection for the Forest 
Products Industry 
The FPI was delineated into the following six sectors. The 
standard industrial classifications (SIC) included in these sectors 
are listed in Appendix A. These sectors were: 
1. Logging 
2. Sawmills 
3. Other lumber and wood products 
4. Wooden furniture and fixtures 
5. Paper and allied products 
6. Paper containers and boxes 
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A sample was drawn from each of these six sectors to estimate 
their total input requirements for 1978. Each of the firms chosen for 
the sample were then interviewed in person or by phone, using the ap-
propriate questionnaire given in Appendix B. 
The questionnaires are based on similar questionnaires used in 
Minnesota (Hughes, 1970), Kansas {Emerson, Atencio, Brooks, and Reed, 
1969), and Oklahoma City (Department of Planning, 1977), and were de-· 
signed to collect as much information as possible in what was per-
ceived to be the longest acceptable length of interview. The 
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extensive data requirements of these questionnaires made it necessary 
for each firm to be interviewed in person with the interviewer aiding 
in the gathering of the data. This insured that all firms answered 
the questions correctly and in a similar manner, thus minimizing the 
possibility of miscommunication. 
Since the forest products industries were to be personally inter-
viewed for this study, a decision was made to collect the data neces-
sary for updating the Oklahoma Forest Industries, 1975 (Bertelson, 
1977) at the same time. This required data on the amount of round-
wood received and the products produced, of all forest industry firms 
in Oklahoma (Forest Service Questionnair~, Appendix B). The Forest 
Service•s survey of Oklahoma Forest Industry required that every firm 
which processed roundwood in Oklahoma during 1978 be interviewed. 
This sample requirement influenced the sample size of the sawmills, 
other lumber and wood products, and paper and allied products sectors 
of this study as well. 
Sawmills 
The first problem in surveying the sawmills was to obtain an ac-
curate list of the mills in production in 1978. Because of the rela-
tive ease with which firms may enter and exit the sawmilling sector, 
such a list did not already exist. It was therefore necessary to com-
pile such a list from two major sources. First, the firms identified 
in the 1975 Oklahoma Forest Industries survey (Bertelson, 1977) were 
used as a first approximation of all the sawmills operating in 1978. 
Each of the sawmills listed here was visited and the operators were 
asked the questions on the Primary Manufacturer•s questionnaire as 
well as the previously mentioned Forest Service questionnaire, both 
in Appendix B. 
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Second, upon completion of the interview, the respondent was 
asked to examine the list of sawmills operating in his area, and add 
the mills which came into existence since 1975. In this manner it 
was felt that a complete listing of all mills operational in 1978 was 
obtained. 
The data obtained from the interviews of the operators who re-
sponded was then used to represent the total input requirements of the 
sawmi 11 s sector in the fo 11 owing manner. The mi 11 s were first separ-
ated into categories according to the amount of roundwood received in 
1978. The categories were as follows: 
1 . <100 MBF (1000 board feet, Doyle log scale) 
2. 100<500 MBF 
3. 500<1000 MBF 
4. 1000<2000 MBF 
5. >2000 MBF 
All sawmills were visited so that a brief on-site inspection of the 
plant and facilities could be made, even if an interview was not 
granted. Such inspections were used to determine the proper category 
for non-response firms by comparing the physical facilities and method 
of operation of the non-response firms with those of the responding 
firms. 
Some firms, for one reason or another, were unable to permit an 
interview at the time they were visited, but indicated a willingness 
to help at a later date. Because of the expense involved in return-
ing to the firm for a personal interview, these firms were interviewed 
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over the phone using the In State Manufacturer questionnaire (Appendix 
B). This questionnaire is an abbreviated form of the questionnaire 
used in the personal interviews. The long form questionnaire was felt 
to be too extensive to lend itself to a phone interview. Therefore, 
the abbreviated form was used to more accurately determine the proper 
roundwood received category the firm belonged in. This allowed 
for a better estimation of the input requirements of all firms in the 
sawmills sector. 
The personal interviews, phone interviews, and on-site inspections 
gave what was believed to be an accurate account of the total number of 
firms in each of the roundwood received categories. For each category, 
the total number of firms was divided into the total number of firms 
responding to the personal interviews to determine the actual sample 
size. The data collected on each category was then expanded to rep-
resent the total input requirements of the sector based on this esti-
mate of sample size. The input requirements of the entire sawmi 11 s 
sector was determined by summing the input totals of each of the five 
categories. This yielded a column vector of inputs for the sawmill 
sector for 1978. This column was inserted into the Oklahoma require-
ments matrix as column number eight (Table I). 
The row vector representing the sales of the sawmills sector to 
other sectors was not determined from primary data. This would have 
required interviewing all other sectors in the economy since sawmill 
operators do not know the final destination and use of their outputs. 
The output row of the sawmills sector was estimated along with (and as) 
the inputs for the other endogenous sectors. For the other FPI, 
primary input data for these sectors was used and secondary data was 
used to estimate the rows. 
TABLE I 
REQUIREMENTS MATRIX FOR THE FOREST PRODUCTS 
INDUSTRY SECTORS, 1978 
PURCI'AS lNG SECTOR 
PRODUCING SECTOR 
-------------------------------------------------------------------~ ______________________________________ z ________ _a _________ , ________ Jg_ _______ JJ ________ Ji--------1~-~ 
1 AGRICULTURE 
2 MINING 
3 CONSTRUCT ION 
• FOUO 1:. Kl NORED PRODo 
5 JEXTILES 1:. FABRICS 
6 APPAREL 
7 LOGGING 
8 SAWN ILLS 
9 OTHER LUM8E~ 1:. WOOO PROOo 
1 0 WOODEN FORNI lURE ' Fl X To 
II OTHER FURNITURE ' FIX To 
12 PAPER & ALLIED PRODo 
13 PAPER CONJAINERS & I!OXES 
14 PHINTING' PUBLISHING 
15 CHEMICALS & ALLIED PRCDo 
16 PETROLEUM R~FINING 1:. PROOo 
17 RUBBER & PLASTIC PRa>o 
IB LEATHER & LEATHER P~OOo 
19 STUNEo CLAY, & GLASS PRODo 
20 METAL & METAL PROOo 
21 MACHINERY & EQUIPMENT 
22 TRANSPORTATION EQUlFMENT 
23 MISCELLANEOLIS MFGo 
24 TRANSPORTATION 
25 COMMUNICATION 
2o UTILI TIES 
27 IIHOLESALE 1:. RETAIL TRADE 
28 FINANCE, INSoe & REAL ESlo 
29 SERVICES 
30 FEDERAL GOVTo ENTERPRISE 
~~ So & Lo GOVlo ENTERPRISE 
32 HOUSEHOLO S 
33 VALUE ADDED 
34 SCRAP 



































































































































































































































































The logging sector is comprised of all persons involved in the 
harvesting and hauling of roundwood. As was the case with sawmills, 
a list of loggers again had to be developed since no formal list is 
published in Oklahoma. This list was developed by asking each of 
the roundwood using firms to provide a list of all loggers which sup-
plied them with roundwood in 1978. The list obtained in this fashion 
contained some 70 names from which a random sample of 30 was chosen. 
These 30 loggers were interviewed by telephone using the Timber Oper-
ator Questionnaire in Appendix B. 
The inputs required from each sector by the logging sector were 
estimated by multiplying the average inputs per unit volume of wood 
produced by the loggers surveyed, times the total amount of wood logged 
in Oklahoma in 1978. The total amount of wood logged was determined 
by summing the amount of in-state roundwood received by Oklahoma mills 
and Oklahoma round wood exported to out-of-state mi 11 s. This i nforma-
tion was obtained from the Forest Service Questionnaire (Appendix B). 
This column of inputs was added to the requirements matrix (Table I) 
for logging (column seven). 
Other Lumber and Wood Products 
The other lumber and wood products sector is comprised of round-
wood users other than sawmills (e.g., post operations, charcoal plants, 
and handle mills) and secondary manufacturers. As for the sawmills 
sector, a census survey was conducted for the primary manufacturers. 
The initial list came from the Oklahoma Forest Industries, 1975 (Ber-
telson, 1977). 
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Firms classified in SIC 243-49 comprised the secondary manufac-
turers of this sector. A firm is classified under the SIC system by 
the product it produces. If a firm produces more than one product it 
is classified by the product which accounts for the greatest dollar 
volume of sales. For I-0 analysis, the secondary products produced 
by a sector must be removed from that sector 1 s output if the secondary 
products produced by the sector are the primary products of another 
sector in the model. In such cases the dollar value of the secondary 
products are removed from the sector in which they are secondary and 
added to the sector in which they are primary. Ritz (1979) and 
Parker (1979) describe the procedure used in the 1972 National input-
output model. However, the disaggregation of forest industry into 
the seven sectors mentioned previously has minimized the problems 
normally associated with secondary products. 
Due to budget and time constraints, a sampling procedure was 
used to collect data for the secondary firms of this sector. In this 
procedure, firms were grouped into the following categories: 0-19 
employees (77 firms), 20-49 employees (23 firms), and 50+ employees 
(8 firms). The sampling intensity was 13% and 26% respectively for 
the first ti'IO categories and all firms were surveyed in the 50+ cate-
gory. The larger firms were sampled with a greater intensity since 
they represent a larger portion of the total production in the sector. 
Information about the total number of firms was obtained from the 
Oklahoma Employment Security Commission (OESC, Research and Planning 
Division, 1979c). However, since the information the OESC has on 
individual firms is confidential, the actual sample was drawn rando~y 
from the Directory of ~1anufacturers for Oklahoma, 1978 (Oklahoma 
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Industrial Development Department, 1978). This publication is only 
a partial listing of firms, and lists firms by SIC code corresponding 
to each type of product produced, instead of by primary product as 
needed. To ensure firms were properly classified by primary product, 
the procedure used was to draw a firm's name randomly from the Direc-
tory of Manufacturers and have the OESC confirm the SIC classification 
and employment category. 
This procedure, while not perfect, was found to be the best 
available. Since there were no identificable biases concerning the 
firms 1 isted in the Directory of ~1anufacturers, ·it was assumed that the 
sample was a reasonable representation of the industry. 
The data was summed and adjusted by employment category to esti-
mate the total input requirements per employment category. The ad-
justed data from the three employee categories was summed to determine 
the total input requirements of all secondary manufacturing firms in 
the sector. To this was added the previously determined primary man-
ufacturers' data to yield a column vector of total inputs which was 
then added to the requirements matrix as column number nine (Table I). 
Wooden Furniture and Fixtures 
This sector is represented by all secondary firms in SIC 2511,2517, 
2521, and 2541. The sample for this sector was conducted in the same 
manner as the secondary firms of the other lumber and wood products 
sector. The sector was also delineated into the same employee cate-
gories and the same sampling intensities were used. 
Upon completion of the sampling, the data from each category was 
summed and adjusted to represent all firms in each category. Then 
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all three categories were added together to give the total input re-
quirements of the wooden furniture and fixtures sector. These inputs 
were added in the requirements matrix as a column vector represented 
by column number 10 (Table I). 
Paper and Allied Products; Paper 
Containers and Boxes 
The remaining two forest industry sectors were paper and a 11 i ed 
products and paper containers and boxes. The former includes indus-
tries in SIC 261-64 and the latter SIC 265. These two sectors were 
sampled, adjusted, and added to the Oklahoma requirements matrix in 
exactly the same manner as the secondary firms in the other lumber 
and wood products sector. The paper and allied products sector was 
represented in the requirements matrix by row and column 12, while the 
paper containers and boxes sector was represented by the 13th row and 
column (Table I). 
Sampling Results 
Of the 105 primary manufacturing firms in Oklahoma, 84 were con-
tacted for a personal interview. Of these 84, only 10 refused to re-
spond, making the response rate a little over 89%. The remaining 21 
primary manufacturers were contacted by telephone. Of these, only 
six refused to help, making the percent response by telephone 71%. 
This resulted in a combined response rate of just over 83%. One 
hundred and eighty firms comprise the secondary manufacturers of for-
est industry in Oklahoma. Sixty-seven of these firms were contacted 
for interviews and only 19 refused, providing a response rate of just 
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over 71%. This speaks highly of those people in the forest industry 
sectors who allowed us access to highly confidential information. 
Their cooperation in this study is deeply appreciated. 
CHAPTER III 
MATRIX ADJUSTMENTS FOR SECONDARY DATA 
The requirements matrix for all non-FPI sectors was calcu-
lated initially using 1972 national coefficients and 1972 sector out-
puts. It therefore represents the 1972 dollar value of sales and 
purchases required to produce 1972 total output for each sector. These 
1972 data were updated to reflect 1978 prices and 1978 production lev-
els by the procedure described below. 
Inflation Adjustments 
The adjustment for the change in the price level was made by 
first determining a ratio between a 1978 Producers Price Index (PPI) 
and a 1972 PPI (USDL, Bureau of Labor Statistics, 1979c and 1973b, 
respectively) for each producing sector in the matrix. These include 
agriculture, mining, construction, and all manufacturing sectors (i.e., 
sectors 1-23 in Table II). A similar ratio for the trade, service, 
and government sectors (sectors 24-31) was calculated using a Consumer 
Price Index (CPI) (USDL, Bureau of Labor Statistics, 1979b and 1973a). 
These ratios represent the change in the real price level for the o~t­
put in each sector over the six year period from 1972 to 1978 (Table 
II). 
Reading across a row in a requirements matrix tells how the out-




ESTIMATE OF SECTOR INFLATION MULTIPLIERS 
1978(a) 1972(b) 
Price Index Price Index Inflation(c) 
Sector (1967=100) (1967=100) Multip1 ierl 
1. Agriculture 212.5 125.0 1 . 7000 
2. Mining 406.1 142.9 2.8418 
3. Consturction 214.8 123.0 1. 7463 
4. Food & Kindred Prod. 200.5 119.1 1.6833 
5. Textiles & Fabrics 152.4 114.8 1. 3275 
6. Apparel 152.4 114.8 1. 3275 
7. Logging 276.0 176.8 1.5609 
8. Sawmills 322.4 159.4 2.0226 
9. Other Lumber & Wood Prod. 227.6 127.9 1. 7795 
1 0. Wooden Furniture & Fixts. 188.5 119.9 1 . 5721 
11. Other Furniture & Fixts. 191.5 117.1 1 . 6354 
12. Paper & Allied Prod. 195.6 113.4 1. 7249 
13. Paper Containers & Boxes 174.6 115.9 1.5065 
14. Printing & Publishing 209.4 117.9 1 . 7761 
15. Chemicals & Allied Prod. 198.8 104.2 1.9079 
16. Petroleum Refining & 
Prod. 322.5 118.6 2. 7192 
17. Rubber & Plastic Prod. 174.8 109.3 1.5993 
18. Leather & Leather Prod. 200.0 131.3 1.5232 
19. Stone, Clay, & Glass 
Prod. 222.8 126.1 1.7668 
20. Metal & Metal Prod. 227.1 123.5 1. 8389 
21. Machinery & Equipment 196.1 117.9 1.6633 
22. Transportation Equipment 173.5 113.7 1.5259 
23. Misc. Manufacturing 167.7 112.1 1 . 4959 
24. Transportation 189.9 122.1 1.5554 
25. Communication 132.8 113.5 1.1700 
26. Utilities 219.9 121 . 9 1. 8039 
27. Wholesale & Retail Trade 202.9 127.3 1.5939 
28. Finance, Ins. & Real Est. 229.0 133.0 1. 7218 
29. Services 219.2 135.4 1 . 6189 
30. Fed. Govt. Enterprise 257.3 146.6 1. 7551 
31. S. & L. Govt. Enterprise 257.3 146.6 1.7551 
32. Households -2 
33. Value Added 
34. Scrap 233.2 112.4 2.0761 
35. World Industry & Inv. 
Adj. 
36. Imports 
1calculations are as fallows: c = a/b 
2rndicates no inflation multiplier calculated. 
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in the economy. These were adjusted to 1978 dollars by multiplying 
each row (a sector's sales) by its corresponding 1978 to 1972 price 
ratio. This gives a 1972 requirements matrix in terms of 1978 
dollars. 
The exogenous sectors in the model are represented by sectors 
32-36 (Table II). The households sector (row 32) is comprised of 
wages, tips, and salaries. Data for this sector was obtained from an 
unpublished Bureau of Economic Analysis report of 1978 Oklahoma house-
hold income by place of work. Therefore, no inflation adjustment 
was necessary. 
The value added sector (row 33) is comprised of business taxes 
and depreciation. It is difficult to calculate a defendable price 
ratio for this sector. The approach taken assumes that the direct co-
efficient of value added in each sector was the same in 1978 as in 
1972. The value added direct coefficient for each sector was multi-
plied by the 1978 total outputs to yield a 1978 value added row. As 
household income is included in the value added coefficient used, it 
was subtracted from this row to give the appropriate 1978 value added 
row. 
Sector 34 was adjusted in the same manner as the other non-
manufacturing sectors. That is, a ratio of the 1978 CPI to the 1972 
CPI was calculated and multiplied across the respective row. It was 
not necessary to determine an inflation multiplier for the world 
industry sector (row 35), because the endogenous portion of this row 
is all zeros. It is normal I-0 procedure to determine imports as re-
siduals; therefore, no adjustment was necessary for the imports row 
(row 36, Table II). 
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Production Adjustments 
The procedure used to update the requirements matrix included an 
adjustment for production differences between 1972 and 1978. An ad-
justment was made to each column of the requirements matrix under the 
assumption that any change in real production levels (output) would 
require a simultaneous increase in all the factors of production neces-
sary to produce a sector's output. 
Estimate of 1978 Sector Outputs 
The procedure for adjusting the matrix for changes in production 
first requires an estimate of 1978 total output for each sector. These 
estimates are presented in Table III. 
The 1978 output was estimated using output/employment ratios. 
First, the 1972 total output (Ghebremedhin, 1981) was converted to 
1978 dollars by multiplying by a PPI ratio representative of the agri-
culture sector. Then the ratio of 1972 output in 1978 dollars (Ghe-
bremedhin, 1981) to 1972 employment (OESC, Research and Planning 
Division, 1979a) was calculated. Then this output/employment ratio 
was multiplied by 1978 employment to estimate 1978 output. This esti-
mate obviously assumes productivity per employee was constant between 
1972 and 1978. The estimated 1978 total output of the agriculture 
sector was $4,630,800,000. The estimate of 1978 total output for the 
mining sector was obtained directly from USDI, Bureau of Mines (1979), 
and was $3,500,000,000. 
Output for the construction sector was estimated using output-
employment ratios. The assumption is that output per employee for 
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TABLE III 
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Oklahoma is the same as that for the nation as a whole. Data for the 
U.S. output and employment in construction are found in the Survey of 
Current Business {USDC, Bureau of Economic Analysis, 1979c), while the 
Oklahoma construction employment figures are found in the Handbook of 
Oklahoma Employment Statistics (OESC, Research and Planning Division, 
1979b). Solving for 1979 Oklahoma output yields an estimate of 
$2,703,900,000. 
With the exception of the FPI sectors, estimates of the 1978 
total output for the manufacturing sectors (sectors 4-23) were made in 
the same manner. First, data in the Census of Manufacturers (USDC, 
Bureau of the Census, 1979) provided an estimate of the 1977 total 
output of all Oklahoma manufacturing sectors. These data were then 
adjusted for inflation by multiplying by the 1978 to 1977 PPI ratio for 
each sector (USDL, Bureau of Labor Statistics, 1979c and 1978b, re-
spectively). Changes in production between 1977 and 1978 were ac-
counted for by using employment ratios (OESC, Research and Planning 
Division, 1979b), which measured the change in the production level 
of a sector assuming constant output per employee. A ratio of 1978 
to 1977 employment was calculated for each sector. This ratio was 
multiplied by the inflation adjusted output data to estimate 1978 
total output for each individual manufacturing sector. 
The 1978 total output for the transportation sector was estimated 
by multiplying 1976 U.S. output (USDL, Bureau of Labor Statistics, 
1979d) by a 1978 to 1976 CPI ratio (USDL, Bureau of Labor Statistics, 
1979d and 1977, respectively). The inflation adjusted U.S. outputwas 
then multiplied by a 1978 to 1976 U.S. employment ratio (USOL, Bureau 
of Labor Statistics, 1979d) to yield an estimate of 1978 U.S. output 
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for the transportation sector. Oklahoma output was determined by mul-
tiplying U.S. output by Oklahoma's share of U.S. employment in this 
sector (USDC, Bureau of Economic Analysis, 1980). The resulting esti-
mate of Oklahoma's total output for transportation was $1,809,130,000. 
The estimate of the 1978 total output for the communications sec-
tor was made in the same manner as the estimate for transportation. 
Utilizing the same ratios and data sources as above, the 1978 output 
of the communications sector was estimated to be $621,020,000. 
An estimate of the 1978 total output for the utilities sector 
was made in two steps. First, data on water, sewer, and garbage usage 
was obtained from telephone interviews with the city managers of 45 
Oklahoma cities and towns. Total output for these services were then 
estimated by multiplying the ratio of total dollar output/population 
calculated from the sample times the total Oklahoma population. Sec-
ond, estimates of the 1978 use of electricity and gas were obtained 
from personal conversations with state Department of Energy personnel 
and representatives of the various public utility corporations in Okla-
homa. The combination of the gas and electric utilities' estimate 
with that of water, sewer, and garbage services yielded an estimate of 
1978 total output in the utilities sector of $2,085,700,000. 
Total output for the wholesale and retail trade sector is defined 
as the margin obtained by this sector in its transactions. This margin 
(as a percentage) is found by subtracting cost of goods sold from sales 
and dividing the difference by sales. Data for calculating the 1975 
margin for the U.S. (the most recent available) came from the Statis-
tics of Income for Business, Corporations, and Individual Income Tax 
Returns (USDT, Internal Revenue Service, l978a, 1980, and 1978b, 
respectively). 
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An estimate of the total U.S. margin (in dollars) was made by ap-
plying the 1975 margin to the 1978 total sales of wholesale and retail 
trade (USDC, Bureau of Economic Analysis, 1979c). Oklahoma's total 
output for the wholesale and retail trade sector was estimated using 
output/employment ratios. Total output for this sector was estimated 
to be $4,606,700,000. Once again it is assumed that technology and 
productivity is the same in Oklahoma as in the U.S. 
Output for the finance, insurance, and real estate sector was 
estimated from data from the USDC, Bureau of Economic Analysis (1976), 
USDT, Internal Revenue Service (1978a, 1978b, and 1980), and OESC, 
Research and Planning Division (1979b). Output per employee was cal-
culated by using a ratio of 1975 U.S. output to 1975 U.S. employment. 
This was multiplied by the number of Oklahoma employees in 1978 to 
yield an estimate of Oklahoma total output. This estimate was then 
adjusted for inflation by multiplying by the ratio of a 1978 CPI to a 
1975 CPI (USDL, Bureau of Labor Statistics, 1979a and 1976a, respec-
tively), to yield a 1978 total output estimate of $5,446,900,000. 
This assumes that technology and productivity is the same in the U.S. 
as in Oklahoma and that productivity per employee has been constant 
from 1975 to 1978. 
An estimate of the total output for the services sector was de-
termined in much the same manner as the finance, insurance, and real 
estate sector. The same data sources were used to estimate the output/ 
employment ratio for the U.S. in 1975. This ratio was then multiplied 
by the 1978 total employment in the services sector in Oklahoma. This 
estimate of total output was adjusted for inflation by multiplying it 
by the ratio of the 1978 CPI to the 1975 CPI for the services sector 
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(USDL, Bureau of Labor Statistics, 1979a and l976a, respectively). 
This yielded an estimate of 1978 total output of $2,244,000,000. 
This estimate obviously requires the same assumptions as that of the 
finance, insurance, and real estate sector. 
The 1978 total outputs for both the federal government and state 
government enterprise sectors were estimated by multiplying the 1972 
total output of these sectors (Ghebremedhin, 1980), by the ratio of 
1978 CPI to 1972 CPI for each sector (USDL, Bureau of Labor Statistics, 
1979b and l973a, respectively). Because of data limitations, the CPI 
ratio used was that of 11 all items.'' The inflation adjusted output was 
further adjusted for changes in production by multiplying it by the 
ratio of 1978 to 1972 productivity (Board of Governors of the Federal 
Reserve System, 1979 and 1973, respectively). Again, this index was 
that of 11 all items, .. because a separate productivity index for govern-
ment enterprise was not avail able. The estimated tota 1 outputs were 
$504,950,000 and $290,009,000, respectively, for federal government 
and state government enterprise. 
Estimate of Real Change in Sector Outputs 
An estimate of the real change in total output between 1972 and 
1978 was also needed for the production adjustment. First, the 1978 
dollar value of the 1972 total output was estimated for each proces-
sing sector (sectors 1-31) by multiplying by the same ratios used to 
adjust the requirements matrix for inflation. A production multiplier 
for each sector was then calculated by first subtracting the 1972 pro-
duction in 1978 dollars from the estimate of 1978 total output. This 
gives the real change in dollar value of production from 1972 to 1978 
35 
(Table IV). This real change in production was then divided by 1972 
production in 1978 dollars, giving the percent change in production 
occurring in each sector from 1972 to 1978. The production multipliers 
in Table IV are this number plus one. This multiplier was then used to 
adjust the column elements of the requirements matrix to reflect changes 
in the actual level of production between 1972 and 1978. 
The new requirements matrix resulting from these adjustments for 
inflation and changes in production, represents the estimated 1978 de-
mand relationships that exist in the Oklahoma economy (Table V). 
Final Demand 
The final demand portion of the requirements matrix represents the 
final disposition of the goods and services produced in the economy, 
i.e., those goods and services purchased by the final consumers which 
do not reenter the manufacturing process. Final demand is comprised of 
personal consumption expenditures, private capital formation, change in 
business inventories, federal government purchases, state and local gov-
ernment purchases, and exports. 
The data requirements for the estimation of these final demand 
sectors is quite extensive. Most of the data for Oklahoma is only as 
recent as 1972. Therefore, the final demand sector estimates were 
obtained from state projections of final demand which have been rec-
onciled with the national final demand projections published by the 
Bureau of Labor Statistics (Scheppach, 1972). This model utilizes num-
erous equations and data sources to project final demand from 1970 to 
1980. The 1978 final demand was obtained by deflating the 1980 
TABLE IV 
ESTIMATE OF SECTOR PRODUCTION MULTIPLIERS 
1972 Total (b) Real Change(c) 
1978(a) Output in in Production Production(d) 
Sector Total Output 1978 Dollars from 1972 Multiplier 
Millions of Dollars 
1. Agriculture 4,630.8 3,080.5 1 ,550. 3 l. 50331 
2. ~1i n i ng 3,500.0 4,275.8 - 775.8 .8186 
3. Construction 3,703.9 2,801.0 - 97.1 .9653 
4. Food & Kindred Prod. 1,802.2 1 ,583. 9 218.3 1.1378 
5. Textiles & Fabrics 100.6 111.4 - 10.8 .9030 
6. Appare 1 330.0 203.9 126.1 1.6184 
7. Logging 74.4 -2 
8. Sawmills 103.7 
9. Other Lumber & Wood Prod. 245.5 
10. Wooden Furniture & Fixts. 55.0 
11. Other Furniture & Fixts. 23.3 
12. Paper & Allied Prod. 280.0 
13. Paper Containers & Boxes 87.0 
14. Printing & Publishing 376.2 344.5 31.7 1. 0920 
15. Chemicals & Allied Prod. 399.2 127.7 271.5 3.1261 
16. Petroleum Refining & Prod. 3,415.3 2,433.7 981.6 1. 4033 
17. Rubber & Plastic Prod. 829.1 440.4 388.7 1. 8826 
18. Leather & Leather Prod. 24.4 37.2 - 12.8 .6559 
19. Stone, Clay, & Glass Prod. 720.5 499.3 221.2 1.4430 
20. Metal & Metal Prod. 1,556.8 1 '1 09. 0 447.2 1.4030 
21. Machinery & Equipment 2,926.2 2,053.7 872.5 1.4248 
22. Transportation Equipment 648.1 467.1 181.0 1. 3875 
w 
0'1 
TABLE IV (Continued) 
1972 Total(b) 
1978{a) Output in 
Sector Total Output 1978 Dollars 
23. Misc. Manufacturing 327.4 144.2 
24. Transportation 1,809.4 1,417.7 
25. Communication 621.0 429.1 
26. Utilities 2,085.7 1,365.4 
27. Wholesale & Retail Trade 4,606.7 4,092.8 
28. Finance, Ins., & Real Est. 5,446.9 4,934.4 
29. Services 6,877.6 4,773.8 
30. Fed. Govt. Enterprise 505.0 390.8 
31. S. & L. Govt. Enterprise 290.1 205.1 
1calculations are as follows: (a) - (b) = (c) (c) -;. (b) = (d) 



























OKLAHOMA REQUIREMENTS MATRIX, 1978 
PURCtlASING SECTOR 
PRODUCING SECTOR 




4 F 000 & KIIVREO PROOe 




9 OTHLR LUMBEft & 111000 PRODe 
I 0 wOODEN FURNI TIJRE & Fl Xl• 
I I OTHER FURNIJURE & F IXTo 
12 PAPER & ALLIED PROOo 
13 i>APtR CUNTAI Nf:RS & BOXES 
14 PRINTING & PUBLISHING 
1 5 CliEM 1 CAL S & ALL 11:0 PR DO. 
16 PETROLEUM REFINING & PRODe 
I 7 RUBtJER & PLASTIC PRODe 
I B LEATHER & LEAJHER PRODo 
l<J Sl!JNEo CLAYo & GLASS PROOo 
20 METAL & METAL PROOo 
21 MACHINERY & EQUIPMENT 
22 TRANSPURTAJIUN EQUIPMENT 
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26 FINANCE, INSet & RE~ ESTo 
29 SERVICES 
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31 So & Lo GOVTe ENIERPRISE 
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TABLE V (Continued) 
PLRCt<.-SING SECTOR 
PRODUCING SECTOR 




4 FOOD & KINDRED PRODo 




9 OTHER LUMBER & WOOD P~ODo 
10 WOODEN fURNIJURE & FIXTo 
1l OTHER FURNIIURE ' FIXTo 
12 ~APER & ALLIED PRODo 
13 PAPER CONTAINERS & BOXES 
14 PRINTING & PUBI.ISHI~G 
15 CHEMICALS & ALLIED PRODo 
16 PETROLEUM REFINING & PRODo 
1 7 RUBBER £ PLA SHC PROOo 
I 8 LEATHER £ LEAJHER PAODo 
19 ~JONEo CLAY, & GLASS PADDo 
20 METAL & METAL PRDDo 
~~ MACHINERY & EQUIPMENT 
22 TRANSPORTATION EDUIFMENT 
23 MISCELLANEOUS MFGo 
24 I RANSPORTAJION 
25 COMMUNICAHON 
26 liT IL I TIES 
27 WHOLESALE £ RETAIL TRADE 
26 FINANCE, INSo t & REAL ESTo 
29 SERVICES 
30 FEDERAL GOVTo ENIE;RPRISE 
Jl So & I.e GUVTo ENTERPRISE 
32 HOUSE;HOLDS 
33 VALUE ADDEO 
34 SCRAP 





































































































































































































































































































TABLE V (Continued) 
PURCitASING SECTOR 
PRODUCING SECTOR 
--------------------------------------11 ________ ta ________ l2--------~q ________ zt _______ ~z ________ zJ_ _______ j~---
AGRICULTURE 
2 MINING 
3 CON'- TRUCT I 01'1 
4 FOOO & KINOHED PROD• 




9 OTHeR LUMBER & WOOD PRODo 
10 wOuOEN FURNITURE & FIXTo 
11 OTHER FURNITURE & FIXT. 
12 ~APER & ALLIED PRODo 
13 PAPER CONTAINERS & BOXES 
14 PRINTING & PUBLISHI~G 
15 C~IEMICALS & ALLIED PROD. 
lb ~ETROLEUM REFINING r. PROOo 
1 7 RUBBER & PLA SHC PR cDo 
ltl LEATHER & LEATHER PRDOo 
J~ STUNEo CLAYo ~ GLASS PROOo 
20 METAL & METAL PRODo 
21 MACHINERY & EQUIPMENT 
2~ TRANSPORTATION EOUIFMENT 




2 7 WHOLESALE & RET".IUL TRADE 
28 FINANCE, INSo, & REAL ESTo 
2 9 SERVICES 
30 FEOl:RAL GOVTo ENTERPRISE 
31 So & Lo GOVTo ENTERPRISE 
J2 tlllUSEHOLOS 
3.J VALUE AOOED 
34 SCRAP 
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---------------------------------------i2---------~~---------'Z _________ zg _________ zi--_______ Jt _________ J, _____ _ 
- - ltOUSANDS OF DOLLARS- - - - - -
I AGRICULTURE 161!0 2'if0 25~0 UiiiOO 49490 20 370 
2 MINING 0 340~20 0 70 1290 13830 !!020 
3 CON:HRUCTJUN 18240 624f0 19220 2!:421 0 71520 5f70 Sf!590 
4 FOOD & KINDRED PRDDe 170 ~eo 3020 1860 477340 170 20 
5 l EXl ILES & FABRICS 0 0 260 0 2630 ISO 30 
6 APPAREL 200 270 2160 710 24680 880 650 
7 LOGGING 0 0 c 0 0 0 0 
8 SAWMILLS 0 0 0 0 8!50 0 0 
9 OTHER LUMBER & WOOD PRODe 0 0 79C 0 1190 0 0 
I() WOODEN FURNITURE & FIXT• 0 0 0 0 0 0 0 
II OTHER FURNITURE & FIXTo 0 0 0 Cl 0 0 0 
I~ PAPER & ALLIED PROD• 490 900 25170 7160 20130 890 3(0 
1.3 PAPER CUNTAJNERS & BOXES 0 0 7020 0 11880 140 0 
14 3RINTING & PUBLISHING 2130 2UO 9060 27010 44590 2810 1160 
15 CHEMICALS & ALLIED FAoD. 20 441;0 2840 le90 811610 2440 6340 
16 PETROLEUM REFINING & PROD. !540 74430 53480 20960 56770 3'i00 81160 
I 7 RUBBER & PLASTIC PRODe 1110 I !90 9570 suo 42260 1120 240 
IB LEATHER & LEATHER .P~OD. 20 30 290 170 4200 llO 0 
19 STUNEo CLAYo ·& GLASS PRODo 30 11!0 l66C 100 19180 1!!0 210 
20 METAL & METAL PRODe 380 770 1570 3!50 37290 820 !570 
21 MACHINERY & EOUIPMI:NT 13190 7780 5870 2430 88500 soo 2300 
22 TRANSPORTATION EUUIFMENl 2110 370 1560 !!30 1!55370 750 1390 
2.J MISCELLANEOUS MFGe lifO I 0~0 2760 2f00 68860 !5 .. 0 240 
24 TRANSPORTATION 2!!20 1461':0 54660 11610 85500 32720 4080 
25 COMMUNICATION 7270 5030 45630 28880 50900 1070 1350 
26 UTILITIES !5430 410180 75430 35440 109370 12230 334!50 
27 -HULESALE & RETAIL TRADE 1400 13530 61160 17950 189780 I lifO 2930 
211 F INANCEo INS• o & REAL ESTe 25100 3!5730 261500 700730 460740 19!!40 6eao 
29 SERVICES 34390 2lf10 189520 a e 306o 604690 22:!30 11310 
30 FEOtRAL GOVTo ENTERPRISE 2710 seco 22510 41790 37590 1190 400 
31 So & Le GDVTe ENlERPRISE 420 310 358C 1910 4520 310 50 
32 HOUSEHOLDS :!!00210 238070 229t410 771980 2452650 396150 t7C:30 
33 VALUE ADDED 203540 81102t0 1447230 3341:!90 1615990 -ue8o 77980 
34 SCRAP 0 0 170 0 2240 0 0 
3~ WORLD INDUSTRY & INIIo ADJo 0 0 0 0 0 0 0 
TOTAL INPUT f2l020 2085700 4606700 54461000 6877600 504950 290090 
~ __, 
TABLE V (Continued) 
FINAL DEMAND 
PRODUCING SECTOR 
PRIV~TE CHANGE IN 
PERSCNAL c•PIT-L EUSINESS FEDER-L STATE EXPORTS TClAL 
---------------------------------'~~§Y!f!latl _ _fQ~~!J'~--1tl¥~128Y-~~~~~H,M!__~~¥~~~~tll--~~!f~1------QY!fY!_ __ _ 
I 4GRICULTURE 
2 MINING 
J CONSTRUCT IOI'f 
4 FOOD & KINDRED PRODo 




9 OTHER LUMBER & WOOD P~OOo 
10 WOODEN FURNITURE r. FIXTo 
11 OTHER FURNITURE & FIXTo 
12 P4PER & ALLIED PRODo 
13 PAPER CONTAINERS & EOXES 
14 PRINTING & PUBLISHING 
15 CHEMICALS & ALLIED PROOo 
lo PETROLEUM REFINING & PRODo 
I 7 RUBBER & PLASTIC PROOo 
16 LEATHER & LEAIHER P~OOo 
19 STONE, CLAYo & GLASS P~ODo 
20 MEtAL & METAL PRQDo 
21 MACHINERY & EQUIPMENT 
22 IRANSPURTATION EOUIFMENT 




27 WHOLESALE & RETAIL TRADE 
211 FINANCE, INSot & RE~ ESTo 
29 SERVICES 
JO FEDERAL GOVTo ENTERPRISE 
31 So & Lo GDVTo ENTERPRISE 
32 HOUSEHOLDS 
3 J VALUE ADDED 
34 !.iCRAP 
35 <IORLD INDUSTRY & INVo ADJo 

































































































































































































































































projection assuming a linear growth rate for all sectors. The follow-
ing is a brief overview of the simulation technique used. 
Personal Consumption Expenditures 
Personal consumption expenditures (PCE) were determined as a 
function of average expenditures by consumer units on various commodi-
ties, income, and population. Expenditures by consumer units on vari-
ous conmodities (USDL, Bureau of Labor Statistics, 1966) were classified 
by eight income groups according to four population characteristics. 
Multiplying the average expenditure per consumer unit by the number 
of consumer units in each population/income group, provided an estimate 
of the total expenditures by all state residents .on the various com-
modity groups. The total expenditures for 1980 were distributed to the 
relevant I-0 sector by multiplying the total expenditures on each com-
modity by the proportion of each commodity which is distributed to each 
I-0 sector. Data for this distribution is provided in Polenske (1972). 
For the purposes of this study it was necessary to adjust the 1980 
PCE estimates to 1978. This was accomplished by assuming a linear 
growth rate between 1970 and 1980 and reducing the 1980 PCE estimates 
accordingly. The 1978 estimates were then adjusted to represent 1978 
dollars using appropriate price indices for each sector. This adjust-
ment procedure was used for all final demand sectors. The 1978 esti-
mate of PCE is contained in Table V. 
Private Capital Formation 
Private capital formation (PCF) represents both investment in new 
plants and equipment, and the capital used in production processes. 
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Total PCF was estimated by multiplying state estimates of total ex-
penditures on capital by a national capital coeffici.ents matrix. This 
provided the base year estimate of capital flows from which 1970 and 
1980 projections could be made. Capital was divided into four cate-
gories and output for each category was projected from estimates of 
the variables that affect investment. Total capital output was then 
distributed by the base year capital flows for each sector. The 1980 
projection of PCF was adjusted to 1978 in the same manner as PCE 
(Table V). 
Change in Business Inventory 
Change in business inventories represents the accumulation or re-
duction in the finished products of an industry. The level of inven-
tory of a sector is determined from the previous year•s output. Base 
year estimates of inventory change were based on the previous year•s 
change in inventory and sector output lagged. Projections were made 
based on the inventory/output lagged ratio assuming a constant linear 
relationship between inventory and the previous year•s output. The 
1980 projection for Change in Business Inventories was adjusted to 
1978 and is contained in Table V. 
Federal Government Purchases 
Federal government purchases includes both military and non-
military expenditures. Net expenditures for the base year are dis-
tributed to the I-0 sectors from the national I-0 account. Nonmilitary 
expenditures were allocated to the states using federal civilian 
employment/output ratios. Military expenditures were allocated 
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directly from contract data. The 1980 projection of federal govern-
ment purchases was made on the basis of expected changes in state 
output shares and was adjusted to 1978 (Table V). 
State and Local Government Purchases 
State and local government purchases consist of expenditures on 
education, highways, hospitals, health and sanitation, natural re-
sources, local parks and recreation, and public enterprises. Esti-
mates of the expenditures on these functional categories were 
transformed into expenditures on an I-0 basis. Projections for 1970 
and 1980 were made using time series data and regression analysis. 
The 1978 data was estimated from these projections (Table V). 
Exports 
The export column of final demand was not determined from the 
projected data. Instead it was calculated as a residual in the loca-
tion quotient technique described below. 
Location Quotient 
The Oklahoma requirements matrix in Table V has the same techni-
cal coefficients as the national model for the non-FPI sectors. In 
this matrix the production functions of each sector are assumed to 
be the same as in the U.S. Furthermore, it has been assumed that 
each sector has purchased all of its inputs inside Oklahoma, i.e., 
there are no imports in the model as yet. 
The transactions matrix is obtained by adjusting the require-
ments matrix to account for interregional trade and differences in 
46 
production levels. This adjustment can be accomplished in one of 
many ways (Richardson, 1972). This study used the Supply-Demand 
Pool (SOP) method. This method has its origins in the regional com-
modity balances approach advanced by Isard (1960). It involves sub-
tracting total regional requirements from total regional output for 
each endogenous sector of the economy to obtain the net surplus (or 
deficit). 
The total regional requirements for Oklahoma are the sum of each 
row in the requirements matrix (Table V). Total regional outputs 
used are the 1978 total outputs presented previously in Table III. 
The difference between the two represents the trade requirements. 
Here, negative numbers represent deficits in the commodity balances 
(imports), and positive numbers represent a surplus in the commodity 
balances (exports). 
In the SOP approach when the commodity balance showed that a sec-
tor produces a surplus, imports were assumed to be zero, exports were 
equal to the surplus, and the regional technical coefficients were 
equal to those of the U.S. 
When the commodity balance showed a deficit, exports were as-
sumed to be zero. Imports were then allocated across the row based 
on the requirements of each purchasing sector relative to the total 
requirements of all purchasing sectors. In these cases the regional 
or state technical coefficients would be different from those of the 
u.s. 
A transactions table was determined by subtracting imports di-
rectly from the requirements matrix. The first step was to divide the 
elements of each row in the requirements matrix by the sum of the row. 
The result was a matrix, read across each row, which specified the 
percentage requirements of each purchasing sector of the goods and 
services of the sector named at the beginning of each row. 
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In the SOP method each processing sector is assumed to share in 
the total imports of the products of the producing sector according 
to the ratio of its use to the total use. Therefore, imports were 
distributed across each row by multiplying each row of the above de-
scribed matrix by total imports. The resulting matrix is an impdrt 
flow table which specifies the dollar value of goods and services 
each purchasing sector had to import in 1978. This import flow table 
was subtracted from the requirements matrix to yield a 1978 Oklahoma 
transaction matrix. 
Exports, surpluses in the commodity balances, were added as a 
column vector in final demand. The import row of the transactions 
matrix is merely the sum of each column of import flow matrix and rep-
resents the total value of all goods and services each purchasing 
sector imported in 1978. The entire 1978 Oklahoma transactions matrix 
is presented in Table VI in the following chapter. 
The calculation of the transactions matrix in this manner re-
quires the assumption that local trade was maximized. That is, all 
goods produced by a sector are consumed in the state first and only 
the surplus production is exported. In the same manner only the defi-
cits in production are imported. While this is rarely the case in the 
real world transactions of a region, it is a necessary assumption in 
I-0 models where survey data is not collected on all sectors of the 
economy. Furthermore, as Shaffer and Chu (1969) found in their study 
of non-survey techniques, the technique presented here yields a better 
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estimate of the regional I-0 model than one obtained through the use 
of national coefficients alone. Therefore, this Oklahoma transactions 
matrix should provide a sound estimate of the supply and demand rela-
tionships that existed in the economy of Oklahoma in 1978. 
CHAPTER IV 
RESULTS AND DISCUSSION 
Input-Output Model for Oklahoma, 1978 
Transactions Matrix 
The 1978 transactions matrix is presented in Table VI. It repre-
sents the sum total of all sales and purchases by sector that occurred 
in the 1978 Oklahoma economy. As described previously in the four 
sector economy of Figure l, sales of a sector are found by reading 
across a row and purchases by reading down a column. For example, the 
logging sector (row 7) sold 240 thousand dollar• s worth of output to 
the mining sector, 210 thousand dollars to construction, and so on 
across row 7 for a total of 74.4 million dollars worth of sales in 1978. 
The logging sector (column 7) purchased 19.1 million dollar•s worth of 
goods from the agriculture sector, 2.9 million dollars from the petro-
leum refining and products sector, 380 thousand dollars from the rub-
ber and plastic products sector, and so on down column 7 for a total 
of 74.4 million dollars worth of purchases in 1978. The transactions 
of all endogenous sectors are interpreted in the same manner. Total 
output equals total input for all endogenous sectors, since all the 
economic transactions of a sector are accounted for in I-0 analysis. 
Total output is not equal to total input for all exogenous sec-
tors since there is no direct relationship between these rows and 
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TABLE VI 
OKLAHOMA TRANSACTIONS MATRIX, 1978 
P~RCHASING SECTOR 
PRODUCING SE~JOR 




4 FOUU & KINDRED PRUDe 
5 Jf::)(liLES & FABRICS 
6 APPAREL 
7 LOG<> lNG 
8 SA loll! ILLS 
9 OTHER LUMBER & WOOD PRODo 
10 WOUOEN FURNilURE & Fl~lo 
11 OTHER FURNITURE & FIXTe 
12 ~APER & ALLIED PROOo 
13 PAPER CONTAINERS & eDXES 
14 i>RINTING & PUBLISHING 
15 CHEMICALS & ALLIED FRCOo 
I 6 PETROLEUM REF IN lNG £ PRODo 
I 7 RUBBER & PLASTIC PROOo 
18 LEATHER & LEATHER P~ODo 
19 SlUNEo CLAYo & GLASS PRODo 
20 HEJAL & MEJAL PROOo 
21 MACHINERY & EQUIPMENT 
22 JRANSPURJATION EQUIP'IENT 




27 •HOLESALE & RETAIL TRADE 
28 FINANCEo INSoo & REH.. ESlo 
2\1 SERVICES 
30 FEUERAL GOVTo ENTERPRISE 
31 So & Lo GOVT o ENTERPRISE 
..12 HOUSE HOU>S 
3 3 II AL UE ADDEO 
34 SCRAP 















































































































































































































































































































TABLE VI (Continued) 
P~RCHASING SECTOR 
PRODUCING SECTOR 




4 FOOD & KINDRED PRODo 




9 UTHER LUMBER & 111000 PRODo 
ID MOOUEN FURNITURE & FIXTo 
I I OTHER FURNITURE & .FIXlo 
12 PAPER & ALLIED PRODo 
13 PAPER CONTAINERS & BOXES 
14 PRINTING£ PUBLISHING 
15 CHEMICAL~ £ ALLIED PRODo 
16 PETROLEUM REFINING & PROD. 
17 RUBUER & PLASTIC PROD• 
18 LEATHER £ LEATHER PRODo 
19 ~TUNEo CLAV, £ GL~SS PROD. 
20 MEIAL £ MElAL PROOo 
21 MACIH "ERY £ EQU IPNENT 
22 JRANSPURTAIION EUUIPMENT 
23 MISCELLANEOUS MFGo 
24 JRANSPORTATJON 
25 CONNUNICAI IUN 
26 .JTILITIES 
27 IIIHOLESALE & RElAIL TRADE 
26 f lNANCE, INSoo f. REAL ESlo 
2 'I ~ERV ICES 
30 fEUERAL GOVlo ENTERPRISE 
Jl s, £ Lo GOVlo ENlEHPRISE 
32 HOUSEHOLDS 
33 VALUE ADDED 
34 SCRAP 
35 wORLD INUUSTRY & INVo ADJo 
36 IMPORTS 











































































































































































































































































































TABLE VI (Continued) 
P~RCHASING SECTOR 
PRODUCING SECTOR 
----·---------------------------ll ________ UL _______ l2--------~ll--------ll--------~~--------~~--------~i __ _ 
AGRJCULliJRE 
2 MINING 
3 CONS TRUC Tl UN 
4 FUOU & KINOI'IEO PRODo 




II UHIIOR LUMBER & WOOD PRODo 
I 0 oiOODEN FURNI lURE ~ FIXTo 
II OHlER FURNITURE & FIXlo 
I~ PAPER & 4LLIEO PROD• 
I~ PAPER CONTAINERS & BOXES 
14 PRINTING & PUBLISHING 
15 CHEMICALS & ALLIED PRODo 
to PETROLEUM REFINING & PFCDo 
I 7 kUI.iDER & PLASTIC PROOo 
18 LEATHER & LEATHER PRODo 
19 STONE, CLAYo & GLASS PRODo 
20 ~ETAL & METAL PRODo 
21 MACHINERY & EQUIPMENT 
22 TRANSPORTATION EQUIPMENT 
2~ MISCELLANEOUS HFGo 
2 4 rfl AN SPOR 14 JJ ON 
2 5 CUMMUNICA liON 
2o .JTILITIES 
27 wHOLESALE & RETAIL TRADE 
28 F INANCEo INSoo & REM.. ESlo 
29 SERVICES 
3 0 FEDERAL GOVTo ENTERPRISE 
31 s, & Lo GOVTo ENTERPRISE 
32 liOUSEHOLOS 
33 VALUE 400EO 
34 SCRAP 




















































































































































































































































































































4 FOUD £ KINO~ED PROOo 




Y UTHER LUMBER £ wOOD PROD. 
10 WOOOEN FURNITURE£ Fl)(To 
II UJHtR FURNITURE£ FIXT~ 
12 PAPER & ALLIED PROOo 
13 PAPER CUNIAINERS ~ BOXES 
14 PRINTING £ PUBLISHING 
IS CHEMICALS & ALLIED F~ODo 
lb PETROLEUM REFINING & PROOo 
17 HUBUER & PLASTIC PROOo 
16 LEATHER & LEATHER P~ODo 
19 STONE, CLAYo £GLASS PROOo 
20 METAL & METAL PROOo 
21 MACHI~ERY £ EQUIPMENT 
22 IRANSPORJATION EQUIFMENT 




27 WHOLES4LE £ REJAIL TRADE 
26 f IN4NCE, INS•• £ REAL ESTo 
29 SERVICES 
30 FEDERAL GOVTo E.NTERPRISE 
31 !io & Lo GOVTo ENTERPRISE 
.lZ HOUSEHOLDS 
33 VALUE ADDEO 
3-' SCRAP 









































































































































































































































































TABLE VI {Continued) 
FINAL DEMAND 
PRODUCING SECTOR 
PIHVATE CHANGE Ill 
PERSCNAL C'PJTAL BUSINESS fEDERAL STATE EXPORTS ICTAL 




4 FOOO & KINDRED PRODo 




9 OIHER LUMBER & WOOD PROD. 
10 IIIOUUEN FURNITURE & FIXTo 
II OTHER FURNITURE & FIX To 
12 PAPER & ALLIED PROOo 
1.3 PAPER CONTAINERS & BOXES 
14 PRINTING & PUBLISHIIIG 
15 CIIEMICALS & ALLIED .PRODo 
16 PETROLEUM REiFINING & PRDDo 
17 RUBBER ' PLASHC PROOo 
18 LEATHER r. LEATHER P~OOo 
19 STONEo CLAY, & GLASS F~ODo 
20 METAL & METAL PRODo 
21 MACHINERY & EQUIPMENT 
22 IRANSPURTATION EQUIFMENT 




21 WHOLESALE & RETAIL TRADE 
28 FlNIINCEo INSot & REAL ESTo 
211 SERVICES 
30 ~EOERAL GOVTo ENTERPRISE 
.31 So & La GOVTo ENTERPRISE 
.3 2 HOUSE HULO S 
3.3 VALUE ADDED 
.34 SCRAP 
.3:; IIIOHLD INDUSTfH & INVo ADJo 








































































































































































































































































columns. For example, the amount of value added (row 33) purchased 
by all sectors is not directly related to the amount of private capi-
tal formation (column 33) produced for any year. However, the differ-
ences between the exogenous rows and columns compensate one another 
so that total state output equals total state input. 
Technical Coefficients Matrix 
The technical coefficients matrix identifies the direct input re-
quirements per dollar output for all endogenous sectors (Table VII). 
This matrix is sometimes called the direct coefficients matrix because 
it identifies the direct linkage of a purchasing sector with all sec-
tors of the economy. For example, for each dollar's worth of output 
produced, the paper and allied products sector (column 12) purchased 
$.02768 worth of products fro~ the construction sector, $.04609 from 
the logging sector, $.09588 from the sawmills sector, etc. 
The household sector (row 32) identifies the amount of each dol-
lar's worth of output that is paid to households in the form of wages, 
salaries, rents, and proprietors' income. Small numbers in this row 
do not necessarily indicate that wages, salaries, etc. are small for a 
sector. Rather, it may be reflective of a capital intensive sector, 
where the number of people employed is small relative to the level of 
output (as measured in dollar terms). This is the case for petroleum 
refining and products, paper and allied products, and utilities. Ag-
riculture also has a low coefficient for households, but this is re-
flective of the fact that 1978 was a poor year for agriculture. 
Multiplier Analysis 
Besides describing the flow of goods and services throughout an 
TABLE VII 
OKLAHOMA TECHNICAL COEFFICIENTS MATRIX, 1978 
PURCHASING SECTOR 
PRODUCING SECTOR 
---------------------------------------1-________ z _________ } _________ i---------~--------~--------_z _________ J __ _ 
AGR I CUL JURE 
2 MINING 
J CONSTRUCTION .. 
4 FOOU & K.lNQRED F,ROD o 




9 UTHER LUMBER & WOOD P~ODo 
10 ~OODEN FURNITURE ' FIXlo 
II OTHER FURNITURE & FIXlo 
12 PAPER & ALLIED PRODo 
13 PAP!oR CON TAl NEAS ' BOXES 
14 PR INTIN.O & PUBLISHING 
IS CHEMICALS & ALLIED PRODo 
lo PETROLEUM REFINING C PROOo 
I 7 RUBBER & PLASTIC PROOo 
I a LEATHER & LEATHER PJ;OOo 
19 SlONE, CLAY, & GLASS PROOo 
20 METAL & METAL PRODo 
2 I MACH I NERY & EQUIPMENT 
22 TRANSPORTATION EQUIFMENT 
23 M.lSCELLANEOUS MFGo 
24 TRANSPORTATION 
25 CUNMUNICATION 
2o UTILI TIES 
27 WHOLESALE & RETAIL TRADE 
28 FINANCE, INSoo & REAL ESlo 
29 SERVICES 
30 FEDERAL GOVT • ENTERPRISE 
31 So & Lo GOVTo ENTERPRISE 
32 tiOUSEHOLOS 
33 VALUE AUOED 
34 SCRAP 
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TABLE VII (Continued) 
PURCHASING SECTOP 
PilOOULING SECTOR 
_______________________________________ i ________ lQ ________ !l ________ l~--------ll ________ lt ________ l~--------1~---
A GR I CUL lURE 
2 14INING 
3 CUNSTRUC IIOI'f 
4 FOUU £ KIN~RED PRDUo 




g OTHER LUMBER £ WOOD P~ODe 
I 0 WUUUEN FORNI I URE £ Fl XT o 
II UTI1tll FURNITURE£ fiXTe 
12 PAPER £ ALLIED PROOo 
13 PAPER CONTAINERS £ BOXES 
I 4 PIH NJI NG £ PUBLISHING 
lo CtiE~ICAI..S £ALLIED PRODe 
16 PETROLEUM REFINING £ PROCo 
17 I<UtlUER & PLASHC PROOo 
11:1 LEATHER£ LEATHER .PPODo 
1g SlONE, CLAYo £ GLASS PRODe 
20 METAL & METAL PRODo 
21 •U.CHINERY £ EQUIPMENT 
22 lRANSPORT4HON EOUIFMENT 
23 Ml SCELLANEOUS NFGe 
24 TRANSPORTATION 
25 COMNUNIC4fi0N 
26 UJ IL I HES 
21 wHOLESALE & RETAIL TRADE 
28 FINANCE, INSoo £ REAL ESlo 
2 9 St:R VICES 
30 FEDERAL GOVfo ENTEI<PRISE 
31 So £ Lo GOVTo ENTeRPRISE 
32 HOUSEHOLDS 
33 VALUE AODELl 
34 SCI<AP 













































































































































































































































































































TABLE VII (Continued) 
P~RCHASING SECTOR 
PRODUCING ~ECTOR 
______________________________________ Jz ________ l§_ _______ l2--------1Y--------~l-------~~--------~~--------~i---
AGR I CUL HIRE 
2 MINING 
3 CONSTRUCT ION 
4 FOOD & KINDRED PROOo 
5 TEXTILES & =ABRICS 
6 APPAREL 
7 LOG<>I NG 
8 SAWMILLS 
9 OTHER LUMBER & WOOD PROOo 
10 WOODEN FURNITURE & FIXTo 
II OTHER FURNITURE & FIXTo 
12 PAPER & ALLIED PRODo 
13 PAPER CONTAINERS & BOXES 
14 ~RINTING • PUBLISHING 
15 CHEMICALS & ALLIED PROOo 
16 PETROLEUM REFINING & PROCo 
I 7 RUtiElER & PLASJIC PROOo 
18 LEATHER & LEATHER PROOo 
I~ STONEo CLAYo & GLASS PROOo 
20 METAL & METAL PROOo 
21 MACHINERY & EQUIPMENT 
22 TRANSPORTATION EQUIPMENT 
23 MISCELLANEOUS MFGo 
24 TR ANSPORTA Tl ON 
25 COMMUNICATION 
26 UT ILl TItS 
27 IO~IOLESALt:: & RETAIL TRADE 
28 I' I NANCE, INSo, & REAL ESTo 
29 SERVICES 
30 FEDERAL GOVTo ENTERPRISE 
31 So & Lo GOVTo ENfERPRISE 
.J2 HOUSEHOLOS 
3 3 ~ALOE AOOEI) 
34 SCRAP 













































































































































































































































































































TABLE VII (Continued) 
PURCHASING SECTOR 
PHOOUCING SECTOR 
--------------------------------------i2 ________ l§ ________ ~z ________ z§ ________ z2 ________ Jg ________ ~l __ _ 
AGRICULTURE 
2 MINING 
.J CUNS TRUCT I Uti 
4 FOOD & KINO~cO PROUo 
5 TEXTILES & FABRICS 
6 .. PPAREL 
LOGG I N\i 
6 SAWMILLS 
9 OTHER LUMBER & WOOD P~ODo 
I 0 "'OUUEN FURNI lURE & FIXTo 
II OTHER FUilNITURE & F IKTo 
12 PAPER & ALLIED PRODo 
l.J PAPER CONTAINERS & BOXES 
14 PRINTING & PUBLISHING 
15 CHEMICALS & ALLIED FROOo 
16 PETROLEUM REFINING & PRODo 
l 7 RUBBER & PLA ST lC PRODo 
ll:l LEATHER & LEATHER Pf;OOo 
19 STUNEo CLAY, & GLASS FROOo 
20 MEIAL & METAL PROOo 
21 MACHINERY & EQUIPMENT 
22 TRANSPORTATION EOUIFMENT 




27 WHOLESALE,& RETAIL TRADE 
21:1 FINANCE, INSoo £REAL ESlo 
29 SERVICES 
30 FEDERAL GOVlo ENTERPRISE 
31 So & Lo GOVIo ENTERPRISE 
32 HOUSEHOLOS 
.JJ \1 ALUE AOOEO 
34 SCRAP 
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economy, I-0 analysis is useful for evaluating the total effects which 
result from a change in the economic activity of a given sector. Such 
effects can be measured in terms of output, income, and employment. 
Output Multiplier 
Output multipliers measure the total amount of output generated in 
all sectors resulting from a one dollar increase in the final demand for 
a particular sector's output. These multipliers are directly computed 
from the interdependence coefficients matrix. The interdependence coef-
ficients matrix (Table VIII) represents the total direct and indirect 
requirements necessary to deliver one dollar's worth of output to final 
demand. (The mathematical derivation of the interdependence matrix was 
presented earlier in Chapter III.) This matrix can perhaps best be ex-
plained by discussing a particular sector, e.g., the agriculture sec-
tor (column 1). 
If the demand for agricultural products increases, the agriculture 
sector will increase its total output to satisfy the demand. As shown 
by the direct requirements matrix (Table VII), for every dollar in-
crease in output, agriculture directly requires $.37283 worth of inputs 
from itself, $.00198 from mining, $.00437 construction, and so on down 
the column (excluding households). This generates successive rounds of 
production since each of the sectors which provide goods and services 
to agriculture must themselves purchase more inputs. For example, 
for agriculture to supply itself with $.37283 worth of agriculture 
products as inputs, it must produce .37283 x $.37283 worth of addi-
tional output, purchase an additional .37283 x $.00198 from mining, 
and so on. For the mining sector to provide agriculture with $.00198 
in output it will require .00002 x $.00198 worth of additional 
PRODUCING SECTOR 
TABLE VII I 
OKLAHOMA INTERDEPENDENCE COEFFICIENTS MATRIX, 
HOUSEHOLDS EXOGENOUS, 1978 
PURCHASING SECTOR 









\1 UHttR LUMBER & WOOD PROOo 
10 wOODEN FJRNITURE & FIXfo 
II OltiER FURNITURE to FIXlw 
12 PAPER & ALLIED PROOo 
1.3 PAPER CONTAINERS f. EIOXES 
14 PRINTING & PUBLISHING 
15 CHEMIC•LS & ALLIED PROUt 
16 PETROLEUM REFINING & PROCo 
17 RUBBER & PUISJIC PRIDe 
18 LEATHER & LEATHER PROOo 
1\1 STONE, CLAY, & GLASS F~ODo 
20 METAL & MEIAL PROOo 
21 MACHINERY & EQUIPMENT 
22 TRANSPORTATION EOVIFMENT 




27 WHOLESALE & ReTAIL. TRADE 
28 F INANCto INSot & REAL ESTe 
29 ~ER\IICES 
30 FEDERAL GO\/To ENTERPRISE 
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TABLE VIII {Continued) 
PURCH~SING SECTOR 
PRODliCING SECTOR 
---------------------------------2--------lfl _______ ll _______ ll _____ _l;} _______ l!._ _______ !,;j _______ l-'i __ 
"GRI CUL JURE 
2 MINING 
3 CONSTRUCTION 
~ FOUD & KINDRED PROOo 




9 ll fliER LUMBER & WOOD PRODo 
10 wUUUEN FURNITURE~ FIXTo 
II OTHER FURNITURE & FIXlo 
12 PAPER & ALLIED PRODo 
I~ ~APER CONTAINERS & BOXES 
14 »RINTING & PUBLISHING· 
15 CHEMICALS & AU.IED f'RODo 
lb PETROLEUM REFINING & PROOo 
I 7 RUBBER & PLASTIC PRDOo 
18 LE,.THER & LEATHER PRDOo 
19 STONE, CL~Y, & GLASS f'ROOo 
20 METAL & METAL PROOo 
21 MACHINERY & EQUIPMENT 
22 TRANSPORTATION EQUIFMENT 




27 ntULESALE & RETAIL TRADE 
28 "IN,.NCE, INSo, & RE_._ ESTo 
29 SERVICES 
30 FEDERAL GOVTo ENTERPRISE 
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TABLE VIII (Continued) 
PURCHIISING SECtOR 
PRODUCING SECTOR 




4 fOOD £ KINDRED PRODo 




9 OTHER L~6E~ £ wOOD P~CDo 
I U wOUDEN FURNITURE f. Fl XT o 
II OTHER FURNHURE £ FIXTo 
12 PAPER £ALLIED PRODo 
13 ~APER CONTAINERS £ BOXES 
14 ~RINTING £PUBLISHING 
15 CHEMICALS£ ALLIED PROD. 
16 PETROLEUM REFINING £ PRODo 
I 7 o<UI:lUER £PLASTIC PROOo 
18 LEATHER & LEAJHER P~ODo 
19 STONEo CLAY, £ GLASS PRDCo 
20 MEJAL £ MET.\L PROOo 
21 MACHINERY & EQUIPMEI'fT 
22 TRANSPORTAJION EDliJPMENT 
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29 SERIIICES 
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TABLE VIII (Continued) 
PURCH~SING SECTOR 
PRODUCING SECTOR 
------------------------------i:i ________ Ji:~ ________ n ______ a:§ _____ li _____ J.li _______ .JL __ 
1 AGRICULlURE 
2 MINING 
3 CONSTRUCT ION 
4 FOUU & KINDRED PRODo 




9 OTHER LUMBER & ~000 P~ODe 
10 WOODEN FURNITURE & FIXTo 
11 OTHER FURNITURE & fiXTo 
12 PAPER & ALLIED PRODe 
l.J :>APER CONtAINERS & BOXES 
14 PRINTING & PUBLISHING 
lti CHEMICALS & ALLIED PROOo 
16 PETROLEUM REFINIH~ & P~OOo 
I 1 RUBBER G PLAStiC PROOo 
18 LEATHER & LEAtHER P~OOo 
19 STONE • CLAYo & GLAliS PROOo 
20 MEJAL & METAL PRODo 
21 MACHINERY & EQUIPMENT 
22 JRANSPORJAJION EQUIFMENT 
23 Ml SCELLANEOVS MFGo 
24 TRANSPORTAIION 
25 COMMUNICATION 
2 6 J JILl TIE$ 
21 ~HOLESALE G RETAIL TRADE 
26 FIN .. NCE. INSo • & REAL ESlo 
29 SERVICES 
30 FEDERAL GOVTo ENTERPRISE 
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agriculture output, .05326 x $.00198 of additional output from itself, 
and so on. For the construction sector to provide $.00437 worth of 
output to agriculture, it will require .00171 x $.00437 worth of addi-
tional output from agriculture, .01322 x $.00437 from mining, .00017 
x $.00437 from itself, and so on. 
As successive rounds of purchases occur, the increases in required 
output eventually approach zero. The total direct and indirect re-
quirements of the agriculture sector are presented in column one of 
Table VIII. The interpretation of this column is that for agriculture 
to deliver one dollar•s worth of output to final demand, it must itself 
produce $1.63548 of output, the mining sector must produc~ $0.03129, 
construction must produce $0.01338, and so on down column one. 
The Type I output multiplier is defined as the total change in 
the output of all sectors as a result of a one dollar change in final 
demand in a given sector. Therefore, the Type I output multiplier for 
any given sector is equal to the sum of that column in the interde-
pendence coefficients matrix (Table III). They are also presented in 
Table X. 
The Type I output multipliers ranged from a high of 2.19 for the 
food and kindred products sector to a low of 1.25 for the wholesale 
and retail trade sector. A large Type I output multiplier indicates 
that a sector has a high degree of interdependence with the economy. 
Sectors with large output multipliers are characterized as purchasing 
many of their inputs from Oklahoma industries. The agriculture, log-
ging, petroleum refining and products, paper and allied products, saw 
mills, other lumber and wood products, and paper containers and boxes 
sectors ranked second through eighth, respectively, in Type I output 
multipliers. 
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Sectors with small Type I output multipliers, on the other hand, 
indicate little interaction with industries outside the sector and 
relatively higher levels of imports. The communications sector; the 
finance, insurance, and real estate sector; and the federal government 
enterprise sector are good examples, with output multipliers of only 
1.26, 1.28, and 1.35, respectively. 
Type I output multipliers do not account for changes in household 
expenditures that would be expected to accompany a change in final 
demand (and therefore a change in household income) in a sector. This 
change is called the induced effect. It was included by recalculating 
the interdependence matrix with households included as an endogenous 
sector (Table IX). 
Type II output multipliers are defined as the direct, indirect, 
and induced requirements of a sector per dollar increase in final de-
mand. They are calculated by summing the columns of the interdepend-
ence coefficients matrix presented in Table IX and are presented in 
Table X. 
The Type II output multipliers ranged from a high of 4.27 for the 
federal government enterprise sector, to a low of 1.99 for the finance, 
insurance, and real estate sector. Federal government enterprise was 
followed by construction, other furniture and fixtures, transportation 
equipment, sawmills, logging, metal and metal products, and other lum-
ber and wood products. These sectors will generate the greatest amount 
of economic activity per dollar increase in final demand. 
The FPI sectors produced $782 million in output in 1978. The 
total effect of this level of output on the output of the rest of the 
economy can be calculated by multiplying the output for each sector by 
PRODUCING SECIOR 
TABLE IX 
OKLAHOMA INTERDEPENDENCE COEFFICIENTS MATRIX, 
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9 OTHER LUMBER & WOOD PROOo 
10 WOODEN FURNITURE & FIXTo 
11 OTHER FURNITURE & FIXTo 
12 PAPER & ALLIED PRODe 
13 ~APER CONTAINERS & BOXES 
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TABLE IX (Continued) 
PURCHASING SECTOR 
PRODUCING SECTOR 




4 FOOO 6- Kl NORED PROD o 




9 OTHER LUMBER & WOOD PRODo 
10 •DUDEN FURNITURE & FIXTo 
II UTHER FURNITURE & FIXTo 
12 PAPER 6- ALLIED PRDDo 
13 PAPER CONTAINERS & !OXES 
14 PRINTING 6- PUBLISHING 
IS CHEMICALS 6- ALLIED PAODo 
16 PETROLEUM REFINING & PRCDo 
17 RUtttiER 6- PLASTIC PRCOo 
18 LtATHER & LEATHER PRDDo 
19 STONEo CLAYo & GLASS PRDOo 
20 METAL & METAL PRODo 
21 MACHINERY & EQUIPMENT 
22 TRANSPORTATION EOUIFMENT 
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TABLE IX (Continued) 
PLRCHASING SECTOR 
PRODUCING SECTOR 




4 FOOO ~ KINO~ED PRODo 




9 OTHER LUMBER & WOOD PRCOo 
10 WOODEN FURNITURE£. FIXTo 
II OTHER FURNUURE & FIX To 
12 PAPER & ALLIED PROOo 
I.J PAPeR CONTAINERS £. I!OXES 
14 PRINTING £. i'>UBLISHING 
IS CtlEMICALS & ALLIED PRDOo 
16 3 EJROLEUM REFINING r. PAOOo 
l 7 RUBBER & PLASTIC PROOo 
18 LEAIHER ~ LEATHER PROOo 
19 STUNEo CLAVo & GLASS F~OCo 
20 MEJAL & METAL PAODo 
21 MACHINERY & EQUIPMENT 
22 TRANSPORTATION EQUIFMENT 
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TABLE IX (Continued} 
P~PCH~SING SECTCR 
PkOOUCING SECTOR ----------------------------------------------------------------------------
--------------------------------------j~-------~~-------~1 ________ jQ _______ _l2--------~2--------~1--------1~---
1 A<iHI CUL lURE 
2 MINING 
~ CON5TRUCJION 
4 FOUD r. KINDRED PROD o 




~ OTHeR LUMBER r. WOOD PRODo 
10 wOODEN F~RNITURE f. flXTo 
II UTiiER FURNITURE f. F IXT o 
I~ ~APER & ALLIED PRODo 
IJ PAPER CONTAINERS f. BOXES 
14 ~RINTING r. PUBLISHING 
15 CHEMICALS & ALLIED PRODo 
lb ~EJROLEUM REFINING & PROOo 
17 RUBUER & PLASTIC PRIDo 
16 LEATHER & LEAfHER P~OOo 
19 STONE, CLAYo f. GLASS F~OOo 
20 ~ETAL & METAL PROD, 
21 ~ACHINERY r. EOUIPNENT 
22 TRANSPORTATION EQUI~MENT 
2~ MISCELLANEOUS NFG, 
24 TRANSPORTATION 
2 5 CUMM~NICA T ION 
26 I.HILITIE.S 
27 WHOLESALE & RETAIL TRADE 
26 F INANCEo INSo, r. REAL ESlo 
29 SERVICES 
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Producing Sector Multiplier 
Agriculture 2.12763 
Mining 1.39517 
Construction 1. 83138 
Food & Kindred Prod. 2.19726 




Other Lumber & Wood Prod. 2.03041 
Wooden Furniture & Fixts. 1. 67455 
Other Furniture & Fixts. 1.78555 
Paper & Allied Prod. 2.07455 
Paper Containers & Boxes 1.91768 
Printing & Publishing 1. 73040 
Chemicals & Allied Prod. 1.63059 
Petroleum Refining & Prod. 2.10188 
Rubber & Plastic Prod. 1.53225 
Leather & Leather Prod. 1. 53529 
Stone, Clay, & Glass Prod. 1 . 71633 
Metal & Metal Prod. 1.82470 
Machinery & Equipment 1. 78902 
Transportation Equipment 1. 77379 
Misc. Manufacturing 1 . 66993 
Transportation 1.53959 
Communication 1 . 25783 
Utilities 1.75755 
Wholesale & Retail Trade 1.25106 
Finance, Ins., & Real Est. 1.28493 
Services 1 . 52021 
Federal Govt. Enterprise 1.35363 




































its respective multiplier and summing. This gave total output of 
nearly $1.6 billion for Type I and $2.6 billion for Type II. 
Income Multiplier 
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The income multiplier measures the total change in household in-
come generated when payments to households in a given sector changes 
by one dollar. The total change in household income can be broken 
down into the direct, indirect, and the induced effect. 
The direct effect measures the initial impact that a change in 
output will have on household income. It is therefore the house-
hold's row of the technical coefficients matrix and is presented in 
the first column of Table XI. 
The direct and indirect income effects, presented in column two 
of Table XI, represent the total change in income resulting from a one 
dollar change in final demand in an endogenous sector. They are cal-
culated by multiplying each column element of the interdependence coef-
ficients matrix in Table VIII, by the corresponding household's row 
entry in the technical coefficients matrix. The column sum of this 
multiplication is the direct and indirect income effect for a sector. 
Type I income multipliers were then calculated by dividing the direct 
and indirect income effect by the direct effect and are presented in 
the third column of Table XI. 
The Type I income multipliers ranged from a high of 6.95 in the 
petroleum refining and products sector, to a low of 1.13 for the fed-
eral government enterprise sector. The petroleum refining and products 
sector was followed by paper and allied products, agriculture, food 
and kindred products, utilities, paper containers and boxes, and other 





4. Food & Kindred Prod. 
5. Textiles & Fabrics 
6. Apparel 
7. Logging 
8. Sawmi 11 s 
9. Other Lumber & Wood Prod. 
10. Wood Furniture & Fixts. 
11. Other Furniture & Fixts. 
12. Paper & Allied Prod. 
13. Paper Containers & Boxes 
14. Printing & Publishing 
15. Chemicals & Allied Prod. 
16. Petroleum Refining & Prod. 
17. Rubber & Plastic Prod. 
18. Leather & Leather Prod. 
19. Stone, Clay, & Glass Prod. 
20. Metal & Metal Prod. 
21. Machinery & Equipment 
TABLE XI 
TYPE I AND TYPE II INCOME MULTIPLIERS FOR 
OKLAHOMA, 1978 
Direct Direct and Type I 
Income Indirect Income 
Effect Income Effect Mutliplier 
0.09355 0. 27220 2.90979 
0.37014 0.47032 1. 27066 
0. 37260 0.60802 l. 63181 
0.12516 0.33932 2. 71105 
0.15378 0.30461 1. 98090 
0.28466 0.44031 1 . 54681 
0. 21242 0.44634 2.10120 
0.23674 0.49005 2.06995 
0.20625 0.45117 2.18746 
0.29982 0. 46713 1.55803 
0.37215 0.58743 l. 57849 
0.12174 0.39584 3.25143 
0.14398 0.34667 2.40780 
0.32549 0.52886 1 .62484 
0.14830 0.31310 2. 11135 
0.05679 0.39503 6.95561 
0. 20140 0.33820 1 . 67928 
0.19720 0.33734 l. 71063 
0.23501 0.43221 1.83912 
0.28302 0.52226 1. 84532 
0.24915 0.46999 1. 88637 
Direct, Indirect, Type II 
and Induced Income 
Income Effect Multiplier 
0.40803 4.36175 
0.70501 1. 90471 
0.91141 2.44607 




















TABLE XI (Continued) 
Direct Direct and 
Income Indirect 
Producing Sector Effect Income Effect 
22. Transportation Equipment 0.34886 0.57445 
23. Misc. Manufacturing 0.15295 0.33006 
24. Transportation 0.40206 0. 56101 
25. Communication 0.48341 0.55908 
26. Utilities 0.11414 0.29827 
27. Wholesale & Retail Trade 0.49849 0.56754 
28, Finance, Ins., & Real Est. 0.14173 0.21554 
29. Services 0.35661 0.49345 
30. Federal Govt. Enterprise 0.78453 0.88921 
31. S. & L. Govt. Enterprise 0.23313 0.41763 
Type I Direct, Indirect, 
Income and Induced 
Multiplier Income Effect 
1 . 64661 0.86109 
2.15792 0.49475 
1.39533 0.84094 
1.15653 0. 83806 
2.61311 0. 44711 
1 . 13851 0.85074 
1.52076 0.32309 
1 . 38371 0.73968 
1.13342 1 . 33291 
















As was the case in Type II output multipliers, Type II income 
multipliers include the induced effects and are calculated using the 
interdependence matrix in which households were included as an en-
dogenous sector (Table IX). The direct, indidrect, and induced ef-
fects are the household's row of this interdependence matrix, and are 
presented in column four of Table XI. 
Type II income multipliers were calculated by dividing the direct, 
indirect, and induced income effect by the direct effect. They ranged 
from a high of 10.42 for the petroleum refining and products sector, 
to a low of 1.69 for the federal government enterprise sector (column 
five, Table XI). 
The FPI sectors ranked relatively high in both Type I and Type II 
income multipliers. Paper and allied products had the second highest 
Type I and Type II income multipliers of 3.25 and 4.87, respectively. 
Paper containers and boxes had the sixth highest income multipliers 
of 2.41 and 3.61, followed by other lumber and wood products which had 
the seventh highest multipliers of 2.19 and 3.28. 
These sectors directly paid over $146 million in income in Okla-
homa in 1978. The total effect of this level of income on the total 
income of the state can be calculated by multiplying the income for 
each sector by its respective income multiplier and summing. This 
gave a total income of over $236 million for Type I, and over $503 
million for Type II. 
Type I and Type II income multipliers are based on two separate 
and distinct assumptions. Type I multipliers are based on the assump-
tion that no change in household expenditures will occur when income 
paid to households change. This assumption is somewhat unrealistic, 
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as households would be expected to increase their expenditures with 
increased income. On the other hand, Type II income multipliers are 
based on the assumption that households do indeed increase their ex-
penditures with increased income and do so in constant proportions. 
This of course implies a constant marginal propensity to consume, 
which is also somewhat unrealistic. For predictive purposes the ac-
tual income multipliers are likely to be somewhere between the two 
estimates. 
Employment Multiplier 
The employment multiplier is an estimate of the total employment 
change in the economy which results when employment in a sector 
changes by one job. As was the case for income, the total change in 
employment can be broken down into the direct, indirect, and induced 
effect. 
The direct employment effect is the estimated direct response in 
employment in a sector which occurs from a change in final demand. It 
is calculated by dividing the number of people employed in a sector by 
that sector•s output in thousands of dollars, and is therefore the 
average number of people employed per thousand dollars of output pro-
duced. The direct employment effects are presented in the first column 
of Table XII. 
The direct and indirect employment effects, in the second column 
of Table XII, are a measure of the total employment change resulting 
from a $1,000 change in final demand. These effects are determined 
by multiplying each column of the interdependence coefficients matrix 
(Table VIII), by the column of direct employment effects and summing. 
TABLE XII 
TYPE I AND TYPE II EMPLOYMENT MULTIPLIERS FOR 
OKLAHOMA, 1978 
Direct Direct and In- Type I 
Employment direct Employ- Employment 
Producing Sector Effect ment Effect Multiplier 
1. Agriculture 0. 01160 0.02739 2.36238 
2. Mining 0.01549 0.02157 1. 39267 
3. Construction 0. 02071 0.03723 l. 79748 
4. Food & Kindred Prod. 0.00927 0.02737 2.95423 
5. Textiles & Fabrics 0.01590 0.02768 1. 74026 
6. Apparel 0.03757 0.05295 1.40944 
7. Logging 0.00624 0.02717 4.35595 
8. Sawmills 0.01207 0.02960 2.45201 
9. Other Lumber & Wood Prod. 0.01255 0.02905 2.31511 
10. Wood Furniture & Fixts. 0.03040 0.04323 1. 42202 
11. Other Furniture & Fixts. 0.03125 0.04604 1.47336 
12. Paper & Allied Prod. 0.00420 0.02643 6.29454 
13. Paper Containers & Boxes 0.01634 0.03107 1. 90178 
14. Printing & Publishing 0.02658 0. 04116 1.54852 
15. Chemicals & Allied Prod. 0.00827 0.01879 2.27307 
16. Petroleum Refining & Prod. 0.00249 0.01888 7.59373 
17. Rubber & Plastic Prod. 0. 01206 0.02139 1. 77332 
18. Leather & Leather Prod. 0.02612 0.03779 1.44710 
19. Stone, Clay, & Glass Prod. 0. 01443 0.02667 1.84789 
20. Metal & Metal Prod. 0. 01734 0.03296 1. 90042 
21. Machinery & Equipment 0.01886 0.03461 1 .83453 
Direct, Indirect, Type I I 
and Induced Em- Employment 











0.07000 2. 24019 
0.04258 10.13992 











TABLE XII (Continued) 
Direct Direct and In-
Employment direct Employ-
Producing Sector Effect ment Effect 
22. Transportation Equipment 0.01944 0.03537 
23. Misc. Manufacturing 0.14113 0.15726 
24. Transportation o. 01896 0.02859 
25. Communication 0.02376 0.02878 
26. Utilities 0.00578 0. 01524 
27. Wholesale & Retail Trade 0.05325 0. 05775 
28. Finance, Ins., & Real Est. 0.00925 0.01387 
29. Services 0.02469 0.03509 
30. Federal Govt. Enterprise 0. 01782 0.02400 
31. S. & L. Govt. Enterprise 0.08618 0. 09731 
Type I Direct, Indirect, 
Employment and Induced Em-
Multiplier ployment Effect 
1.81923 0.05880 
1.11428 0.17072 
1 . 50781 0.05147 
1.21136 0.05159 
2.63837 0.02740 
1. 08457 0.08090 
1.49906 0.02266 
1.42123 0.05522 
l. 34642 0.06027 

















Type I employment multipliers were calculated by dividing the 
direct and indirect effect by the direct effect. The multipliers 
ranged from a high of 7.59 for the petroleum refining and products 
sector, to a low of 1.08 for wholesale and retail trade. The FPI 
sectors again ranked high, with five of the top ten multipliers, in-
cluding the second highest of 6.29 held by paper and allied products. 
High employment multipliers, as seen for example in the paper 
and allied products sector, are caused by two basic factors. First, 
the paper and allied products sector is a highly capital intensive 
sector with a high output/employment ratio. Output increases substan-
tially (assuming constant returns) when an additional employee is 
added in this sector. Second, the paper and allied products sector 
has strong linkages with other sectors in the economy, as indicated by 
its relatively large output multiplier. Therefore, an employment in-
crease in paper and allied products would be accompanied by a substan-
tial increase in output in this sector. Employment in other sectors 
is expanded in the process of producing the additional inputs required 
to produce this increased output. 
Sectors with low employment multipliers are generally those sec-
tors which are rather labor intensive, with low output/employment ra-
tios, and weak linkages with the other sectors of the economy. 
Miscellaneous manufacturing, wholesale and retail trade, and state and 
local government enterprise are good examples of such sectors in 
Oklahoma. 
The direct, indirect, and induced employment effects presented 
in column four of Table XII were calculated by multiplying each column 
of the interdependence coefficients matrix in Table IX, by the direct 
employment effect and summing. Type II employment multipliers were 
calculated by dividing the direct, indirect, and induced income ef-
fects by the direct effects and are presented in column five of 
Table XII. 
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Type II employment multipliers ranged from a high of 14.07 for 
the petroleum refining and products sector, to a low of 1.20 for the 
miscellaneous manufacturing sector. The paper and allied products 
sector had the second highest employment multiplier of 10.13, fol-
lowed by logging with a multiplier of 7.27. Other FPI sectors with 
relatively large multipliers were sawmills (sixth), and other lumber 
and wood products (eighth). 
These sectors directly employed over 8,800 Oklahomans in 1978. 
The total eftect of this level of employment can be calculated by mul-
tiplying sector employment by its respective employment multiplier and 
summing. This gave a total of over 23,000 jobs for Type I and over 
36,700 jobs for Type II. 
CHAPTER V 
SUMMARY AND CONCLUSION 
The objective of this study was to quantify the interrelation-
ships that exist in the Oklahoma economy, and, within this framework, 
evaluate the role of the forest products industry in the economy. 
An I-0 model was formulated for the Oklahoma economy which con-
sisted of 31 endogenous sectors (not including households) and four 
exogenous sectors. The FPI was delineated into six sectors: log-
ging, sawmills, other lumber and wood products, wooden furniture and 
fixtures, paper and allied products, and paper containers and boxes. 
Data for the FPI sectors were collected by personal interviews, tele-
phone interviews, and/or on-site plant inspections. The remaining 
sectors of the economy were estimated from regionally adjusted 1972 
national I-0 coefficients. This data was further adjusted to repre-
sent 1978 prices and production levels. 
Six final demand sectors were included in the model: personal 
consumption expenditures, private capital formation, change in busi-
ness inventories, federal government purchases, state and local govern-
ment purchases, and exports. The final demand sectors were also 
estimated with secondary data. The only exception to this was exports, 
which, along with imports, were figured as residuals. 
The direct relationships between the sectors were presented in the 
form of a transactions table and a technical coefficients matrix. The 
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transactions table presents, in dollar terms, the sales and purchases 
of each sector in the economy. The technical coefficients matrix 
identified the amount of purchases required from each sector (includ-
ing households) to produce a dollar's worth of output in a given 
sector. 
The direct and indirect linkages within the economy were esti-
mated using an interdependence coefficients matrix with households ex-
cluded. This matrix estimated the total amount of output which must 
be generated by all sectors to deliver one dollar's worth of output 
from a particular sector to final demand. The induced effects caused 
by increased household expenditures were included by recalculating the 
interdependence matrix with households as an endogenous sector. 
Type I and Type II output, income and employment multipliers, were 
calculated. These multipliers, in their own respective units, esti-
mated the total change in the economy that would result from a one 
unit change in the output, income, or employment of a sector. As such, 
these multipliers can be used to estimate the total economic ramifica-
tions of any proposed policy of government and industry. 
Forest Products' Role in the Oklahoma Economy 
The FPI sectors in Oklahoma directly employed over 8,800 people, 
and generated over 782.3 million dollars' worth of output in 1978. 
Eighty-four percent of the inputs necessary to produce this output 
were locally produced. This implies strong linkages between the FPI 
sectors and the rest of the economy. The extent of these linkages is 
measured by the output, income, and employment multipliers. 
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Output multipliers estimate the total change in state output that 
results from a one dollar change in the output of a given sector, i.e., 
a measure of the economic impact of that sector. The FPI sectors were 
found to have substantial impacts. Logging, paper and allied products, 
sawmills, other lumber and wood products, and paper containers and 
boxes had the third, fifth, sixth, seventh, and eighth highest Type I 
output multipliers, respectively. 
In terms of Type II output multipliers, the FPI sectors had the 
fifth, sixth, and eighth highest rankings. A simple average of the 
FPI multipliers revealed that as an aggregate the FPI sectors had the 
fourth highest Type I output multiplier of 1.98, and the seventh 
largest Type II multiplier of 3.40. The output multipliers revealed 
that the FPI sectors supported over $1.6 billion in output for Type I 
multipliers, and $2.6 billion for Type II. 
Income multipliers estimate the total change in state income 
which results when income in a given sector increases by one dollar. 
The FPI sectors were found to have some of the largest income multi-
pliers in the state. Paper and allied products had the second largest 
Type I and Type II income multipliers of 3.25 and 4.87, respectively. 
Paper containers and boxes had the sixth highest multipliers of 2.41 
and 3. 61, followed by other 1 umber and wood products with the seventh 
ranked multipliers of 2.19 and 3.28. Logging ranked tenth with Type I 
and Type II income multipliers of 2.10 and 3.15, respectively. Con-
sidered as an aggregate, the FPI sectors were found to have the fifth 
largest Type I and Type II income multipliers of 2.26 and 3.39. The 
income multiplier analysis revealed that these sectors supported over 
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$236 million in income for Type I multipliers, and over $503 million 
for Type I I. 
Employment multipliers estimate the total change in state employ-
ment per unit change in employment of a particular sector. They there-
fore provide a measure of the number of jobs which are both directly 
and indirectly dependent on a sector. Again, the FPI sectors were 
found to have some of the highest employment multipliers. Paper and 
allied products had the second highest Type I employment multiplier 
of 6.29, followed by logging with the third highest of 4.36. Saw-
mills, other lumber and wood products, and paper containers and boxes 
were also among the top ten, with the sixth, eighth, and tenth highest 
multipliers, respectively. 
Paper and allied products and logging also had the second and . 
third largest Type II employment multipliers of 10.14 and 7.28, re-
spectively. Sawmi 11 s and other 1 umber and wood products were again 
in the top ten, with the sixth and eighth highest rankings. Consid-
ered again as an aggregate, the FPI sectors had the second highest 
Type I and Type II employment multipliers of 3.12 and 5.02, respectively. 
The employment multiplier analysis showed that the FPI sectors sup-
ported over 23,000 jobs for Type I multipliers, and over 36,200 jobs 
for Type II. 
In conclusion, multiplier analysis has revealed that the FPI sec-
tors in Oklahoma have a substantial impact on the output, income, and 
employment of the state. These impacts are directly related to the 
high degree of structural interdependence associated with these sec-
tors. The FPI sectors therefore would provide an excellent vehicle 
for the objective of stimulating the economic development of the state. 
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The stronk linkages of these sectors with the rest of the economy in-
dicates that the benefits of increased output, income, and employment, 
which would result from an expansion in the FPI sectors, would accrue 
to the local economy and not be exported to other regions. 
Suggestions for Further Research 
This study has provided a first step in the analysis of the role 
of the FPI sectors in the economy. More work needs to be done, how-
ever, in the area of developing procedures for collecting detailed 
data, so that companies do not find surveys cumbersome. More work 
also is needed in the area of estimating final demand to incorporate 
recently available data and projection techniques. 
Finally, disaggregating forest land management out of the agri-
culture sector would provide valuable insights into the structure of 
the business of growing timber. With such a sector, various timber 
supply scenarios could be tested to analyze the impacts on the rest 
of the economy. With the growing demands on our timber resources, 
and the shrinking forestland base, the need for accurate impact analy-
sis is self-evident. 
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4. Food and Kindred Products 
(SIC 20,21) 








b) 1 i vestock 
c) ag services 
d) forestry 
e) forestry services 
f) fishing, hunting, and trapping 
a) metal mining 
b) anthracite 
c) bituminous coal and lignite 
mining 
d) oil and gas extraction 
e) non-metallic minerals mining 
a) new construction 
b) maintenance construction 
a) meat products 
b) dairy products 
c) canned and preserved fruits 
and vegetables 
d) grain mill products and bakery 
products 
e) sugar and confectionary products 
f) fats and oils 
g) beverages and miscellaneous 
food and kindred products 
h) tobacco products 
a) broad and narrow woven mills and 
fabrics 
b) knitting, yarn, and thread mills 
c) dyeing and finishing textile 
mills 
d) floor covering mills 
e) miscellaneous textile products 
a) mens 1 , womens 1 , and youth gar-
ments 
b) hats, caps, and millinary 
c) fur products 
d) miscellaneous apparel and fab-
ricated textile products 





9. Other Lumber and Wood Prod-
ucts 
(SIC 243-249) 
10. Wooden Furniture and Fix-
tures 
(SIC 2511,2517,2521,2541) 
11. Other Furniture and Fix-
tures 
(SIC 25 except ones given 
in sector 10 above) 
12. Paper and Allied Products 
(SIC 261-264, 266-269) 
13. Paperboard Containers and 
Boxes 
(SIC 265) 
14. Printing and Publishing 
(SIC 27) 






b) planing mills 
c) special product sawmills 
a) millwork, veneer, plywood, and 
structural wood members 
b) wood containers 
c) wood buildings and mobile homes 
d) miscellaneous wood products 
a) wood household furniture 
b) wooden cabinets 
c) wood office furniture 
d) wood partitions and fixtures 
a) metal household furniture 
b) metal cabinets 
c) metal office furniture 
d) mattresses and bedsprings 
e) other metal furniture and fix-
tures 
a) pulp mills 
b) paper mills 
c) paperboard mills 
d) converted and paperboard prod-
ucts, except boxes 
e) building paper and building 
board mills 




d) miscellaneous publishing 
e) commercial printing 
f) mainfold business forms 
g) greeting cards 
h) blankbooks and looseleaf 
binders 
i) printing trade services 
a) inorganic chemicals 
b) plastics, synthetic resins, rub-
ber, and other man made fibers 
c) drugs 
d) soap, detergents, perfume, and 
cosmetics 
Sector Classification 
Chemicals and Allied Prod-
ucts (Cont.) 
16. Petroleum Refining 
(SIC 29) 
17. Rubber and Plastic Products 
(SIC 30) 
18. Leather and Leather Prod-
ucts 
(SIC 31) 
19. Stone Clay, Glass, and 
Concrete Products 
(SIC 32) 
20. Metal and Metal Products 
(SIC 33,34) 
21. Machinery and Equipment 
(SIC 35,36) 




e) paints, varnishes, lacquers, 
and enamels 
f) organic chemicals 
g) agriculture chemicals 
h) miscellaneous chemicals 
a) petroleum refining 
b) paving and roofing materials 
c) miscellaneous petroleum prod-
ucts 
a) tires and inner tubes 
b) rubber and plastic footwear 
c) reclaimed rubber 
d) rubber and plastic hose 
and belting 
e) fabricated rubber products 
f) miscellaneous rubber products 
a) leather tanning and finishing 
b) boot and shoe cutstock 
and bindings 
c) footwear 
d) leather gloves and mittens 
e) 1 uggage 
f) handbags 
g) other leather goods 
a) glass and glassware 
b) structural clay products and 
pottery 
c) concrete, gypsum, and plaster 
d) cut stone and stone products 
e) abrasives, abestos, and miscel-
laneous non-metallic products 
a) primary metal industries 
b) fabricated metal products, ex-
cept machinery and transporta-
tion equipment 
a) machinery, except electrical 
b) electrical and electronic ma-
chinery, equipment and sup-
plies 
a) motor vehicles and cycles 
b) aircraft and missiles 
c) ships and boat building and re-
pair 
d) railroad equipment 
e) miscellaneous transportation 
equipment 
Sector Classification 








27. Wholesale and Retail 
Trade 
(SIC 50-57,59,7396,8042) 
28. Finance, Insurance, and 
Real Estate 
(SIC 60-67, pt. 1531) 
29. Services 
(SIC 58,70,72,73,75,76~ 




a) measuring, analyzing, and con-
trolling instruments 
b) photographic, medical, and 
optical products 
c) watches and clocks 
d) miscellaneous manufacturing 
industries and products 
a) railroad transportation 
b) local and suburban transit, 
and interurban highway trans-
portation 
c) motor freight transportation 
and warehousing 
d) water transportation 
e) air transportation 
f) pipeline transportation 
g) transportation services 
a) telephone and telegraph 
b) radio and television 
c) communication services, nee. 
a) electric services 
b) gas services 
c) water services 
d) sanitary services 
a) wholesale and retail trade 
a) banking 
b) credit agencies 
c) security and commodity brokers, 
dealers, exchanges, and 
services 
d) insurance 
e) insurance agents, brokers, and 
services 
f) real estate 
g) holding and other investment 
offices 
a) hotels and lodging, personal 
and repair services 
b) business services 
c) eating and drinking places 
d) automobile repair, services, and 
garages 
e) amusements 
f) health, educational, and social 
services, and non-profit organ-
izations 
Sector Classification 
30. Federal Government Enterprise 
(SIC not applicable) 
31. State and Local Government 
Enterprise 
(SIC not applicable) 
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Industries Included 
a) includes all enterprises which 
cover at least half of their 
operating costs from revenue 
earned 
a) gas and electric utilities 
b) water supply facilities 
c) transit facilities 
d) liquor stores 
e) water transportation 
f) air transportation 
g) highway toll facilities 
h) sewers and sewage disposal 
i) low-cost housing and urban 
renewal 
j) miscellaneous activities 
APPENDIX 8 · 
QUESTIONNAIRES 
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SOUTHERN FOREST EXPERIMENT STATION OMB lio. 4o-R3606 
FOREST SERV1CE 0 U.S. DEPAR'IMEl'IT OF AGRICULTURZ 
LOGS ADD OTHER ROONDWOOD RECEIVED 
Oklahoma, 1978 ·. 
This form is for reportille; the quantities snd kinds of roundvood received b7 
this plant in 1978 and the disposition of plant residues resultille; t'rcm the 
manufacture or processing of vood products. 




(street) (State) (Zip code) 
Plant location: 
(City) (County) 
Type ot roundvood received in 1978. Please check one. 
~ ~:!:\oe;s or bolts ~ Posts Poles 
Piling 
0 Other (Specif;y ---------
Tight cooper~e 'bolts 
Slack cooper&ge bolts 
Charcoal vood 
P'urni ture stock 
Handle stock 
(state) 
Complete a aeparate form for each product. 
aold or tri!Uls:t"erred to another plant. 
Do not include loe;s or bolts 
It' no roundvood ~ received in 19-7-3 please check the box below. lie 
other information is needed. 
0 lfo roundvood vu received in l9ra:' 
0 Check bere it' ;rou vish to receive a copy ot' tbe report resulting t'rcm 
this stud7. 
Person to be contacted it' necess5r7 regardine; this report. 
Title: 




Section I:- Quantity. or roundvood receiTed. 
1. Total quantit7 receiTed 





~ 'l'h. ou·s· n· b ard teet. 
Other (specif7) -------------
3. Board toot log rule used (check one when applicable). 
International l/4-inch. 
Doyla log rule. 
Scribner Decimal C. 
Lumber tally. 
Other (specif7) ___________ _ 
4. It other than standard cords (126 cubic teet) vere used, 
please specitJ size: 
----------------------------cubic teet. 
5. It veight vas used, Pl:ease specify: 
------------- pounda per MBF 
------------------pounds per cord 
6. Volume or product produced from roundvood received 










het.10D :a.-~ .... a!ptl ot ...,....._ ""ai....S '117 •eiaa IJ"OUP aad arieillo tor :p1"011>11:" 
Unad .-. 
1. Qlla:ni t7 f'acei,..d iD l37B·· 




S.ct1oD m.-l:l1apoaal ot' ~t r•Uuea 1D 1978 'b1 tJPe 0114 uae. 
:tn.truct1ou: Pleue eater 7<JUZ 1Mtat eat!.aate ot tile perentqe ot each tJP<1 ot pl&Dt 
rel1d.ue th&t vu uae4 tor the vadou p>rpolotl 1Dd.1c&te4. 
IIH ot reaid.u .. Jerk 
Sortvoo4 llar:lvoo4 
USEe l'Dll: (Pereeat) (Perceat) 
l. Konut'anure ot fib.,. 
prod.ucta INOb u 
pulp, b&r'db:;)U'cl, or 
root1DC felt 
2. Charcoal or cbcical 
-4 
). Ind.uatrlal tuel &t 
thia or otber pl&llta 
•• !loooest1c bouaebol4 tuel-aol4 or llYn 
&V1l7 
s. M1aeell011- uea 
IIOCh U li,.atock 
1Mtdd1D&. wlch. 
Del.l. 4ilHilliOD• &1111 
-=1alt7 1t-
6. 10'1' USEe ( 1nelll41nc 
reald.uea 'burae4 u 
-n•l 
~AL lDO'.C lOOS 
Section IV.--Residues produced. 






eoar •• hddu .. I'1D1t l'ea14uea 
(Suitable tor (Vea..,. elippinca. 
cbippinc aueb u etc. • not aui t.able 
Teaeer eore1, etc.. i tor cblppincl 
S.:.t'tvoo4 Hardvoo4 Sot'tvoo4 l!ardvoo4 
(Percatl (Percat) (Pereeat) (Pereea1:) 
lOOS lDO'.C 100~ 100: 
Unit 
Rardvood or mea&ure 
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OKLAHOMA I/0 STUDY 
For Authorized Personnel Only 
Oklahoma State University 
School of Forestry 
Still~ter, Oklahoma 74074 
1. Did your company operate in 1978? Yes No 
2. What period during 1978 did you operate? 
From------- to -------
3. Is this your only business? Yes No 




S. Do you keep separate accounts for the different businesses? 
Yes No 
If no please estimate the answers to the following questions.) 
6. A) '~at was your total output for 1978? (Please specify units 
output is measuras in.) 
VALUE UN!TS :t CAP.\CITY 
Definition of full capacity----- hrs./day -----days/yr. 
3) Company inc0111e from other sources. 











8. Please estimate the following expenses your company L~curred during 1978. 





b. Repair & maintenance 
B) New Depreciable Equipment 
a. Cars and trucks 
b. Machinery 
c. Office equipment 
d. Other 
C) New expensable Equipment: 
a. Machinery & equipment 
b. Office equipment 
c. Other 
D) Maintenance of 
business 'lehiclas 
or equipment 









a. Interest payments 













I) Professional Services 
(Doctors, Lawyer, etc.) 
J) Advenising 
K) General Supplies 
L) Skilled t:rades 
(repairmen uot 











9. What ~ere your approximate outlays for Raw materials, contract work and 
component parts for 1978. (Primary manufactures use question 10 also) 
General kind of innut volume"' 






10. Par Primary Producers Only: 





ll. Allowance For Depreciation (1978) 
a. Machines & Equipment -------------------------------
b. Buildings ------------------------------
c. Vehicles ----------------------
12. Estimate your taxes for 1978. 
a. Payments to Federal Government for all taxes, including employers 
share of social security. 
b. Payments to Federal Government for employees tax withheld. 
c. Total payments to State and Local Government and its agencies for 
sales taxes, unemployment, ad "-alorem propetty tax, etc. 
13. What are the markets for your production and the approxicate value 
purchased by each? (If government identify as such.) 
Business of Purchaser 
Out of State 
Sales (%) 
Approximate value 
(% or S) 
106 
5 
14. Change in inventory. (dollars) 
Depletion Accumulation 
15. Do you have any plans for ~~ansion in the future? 
Yes No 7. Increase in capacity ----------
% Decrease in capacity ----------
16. If yes, how would you allocate the costs of expansion? 
A) Construction 
B) Machinery & Equipment 
C) Other (specify) 
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TIMBER OPERATOR SURVEY 
CONFIDENTIAL 
Department of Forestry Oklahoma State University 
Stillwater, Oklahoma 74074 
Q-1. How many months did you operate in 1978? ------------· 




Please describe the nature of your business --------
How much timber did you cut on a contract basis in 1978? -.... ......... -.....,..,.---
----(Please specify units: cords, tons, M bd. ft. Doyle, other 
Q-4. ·what was the average amount per unit you received for logs delivered on contract? ________________________________ _ 
(If units were different than in Q-2, please specify------
Q-5. Did your company purchase any stumpage in 1978? 
1 YES 
2 NO 
skip to Q-9 
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*** Q-6 thru Q-8 are concerned only with purchased stumpage operator cut in 1978. *** 
Q-6. ~lhat is the volume of purchased stumpage your company cut in 1978? 
.,...,..--,"'"""'....,..-...---..,....--------(Please specify units: cords, tons, M 
bd. ft. Doyle, other ) 
Q-7. Hhat was the average price per unit you paid for this stumpage? 
Q-8. What was the average price per unit you received for delivering this 
wood to a buyer?-------------------
Q-9. Did your company cut any timber off your land? 
1 YES 
2 NO 
skip to Q-12 
-2-
*** Q-10 thru Q-11 are concerned only with timber cut on operator's own land*** 
Q-10. What is the volume of timber your company cut off your land in 1978? 
___________ (Please specify units: cords, tons, M bd. ft. 
Doyle, other ) 
Q-11. What was the average price per unit you received for delivering this 
wood to a buyer? ----------
Q-12. How many workers did you employ on the average day in 1978? (include 
yourself and part time unsalaried members of your family) -----
Q-13. What was your total payroll in 1978? --------------
Q-14. How much did you spend in Oklahoma in 1978 for the following items? 
(A) New trucks--------
(8) New machinery (Loaders, Skidders, etc.) --------
(C) New equipment (Saws, etc.) --------
(0) General supplies--------
(E) Maintenance on vehicles and equipment---------
(F) Fuel and oil --------
(G) Tires and tubes--------
























(N) Payments on borrowed capital for trucks, equipment etc. 
(include principal and interest) --------
(0) Miscellaneous expenses not yet covered? Please specify 
Q-15. Of all the timber you harvested last year, what percent would you 
estimate came from each of the following ownership categories? 
FEDERAL --------'% 
INDUSTRY % 
PRIVATE ______ %. 
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OKLAHOMA TIMBER BUYER QUESTIONNAIRE 
(In-State Manufacturer) 
tor Auchor~zed ?arsonr.el Onlv 
Oklahoma Stata Universit7 
School of Forest=Y 




~- Did your company operace ic 1978? Yes No 
2. '~aae period dur~g 1978 did you operate? 
From -------------- to ---------------
3. Is this your only busicass? Yes No 
4. !f no please specify che other business(s). 
5. Do you keep se?araee accounts for tha different businesses? 
Yes ::-l'o 
I! no please estimate the answers to t~e following questions.) 
6. A) ~nat ~as your total output for 1978? (?lease specify units 
oucput is ~easures in.) 
VALUE UN!'!S 
Definition of full capacity-------- hrs./day ------ days/:rr. 
3) Company income from other sources. 









E. w"hat •.;ere your approximate out:la.ys for Raw cat:erials, cont:rac: •.;ork and 
component: par~s for l9i8. (Primary manufactures ~se quest:ion 10 also) 
General kind of :!..":.out volume* total cost 
price per* 
unit: 




10. w1lat: are tha markets for your product:ion and t:he approximat:e value 
purchased by each? (If government: identify as such.) 
3usiness of Purchaser 
Out of State 
Sales ('!) 
Approximat:e value 
(% or S) 
~1. Do you have any ?lans for expansion in the future7 
No % Increase 1:1 capacity -----
7. Decrease in capacity -----
12. If yes, how would you allocate the costs of ~~ansion? 
A) Construction 
C) Ot:her (specify) 
'"7E: Need Bertleson's questionnaire done for timber, he used himself 
and timber exported. 
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OKLAHOMA TIMBER BUYERS QUESTIONNAIRE 
(Broker) 
f..Q.!f.l.Q.I!!ll~b. 
For Authorized Personnel Only 
Oklahoma State University 
SehGal of Forestry 
Stillwater. Oklahoma 74074 
1. Did you purchase oklahoma timber in 1978? Yes 
2. What period during 1978 did you operate? 
From ------ to -----





4. What was your total employment and payroll for your timber purchasing 










5. Please estimate the fa 11 owing expenses your company incurred during 1978. 
If possible please distinguish between "Inside" and "Outside" Oklahoma 
expenditures. 










6. What were your approximate outlays for Raw materials, contract work and 
component parts for 1978. 
General kind of input volume total cost 
7. What was your average selling price/unit? 









a. Payments to Federal Government for all taxes, including employers 
share of so~iai security. 
b. Total paymen~s to Sta~e and Local GJVern~ent and i:s agencies :or 
~ales taxes, unemploycant, ad valorem ?roperty t~~. e~c. -----
114 
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10. What are ~~e market for your production? 
Business of Purchaser 
Out of State 
Sa 1 es (%) 
Approximate value 
(% or S) 
NOTE: Do Bertleson's questionnaire for exported logs only. 
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OKLAHOMA TIMBER BUYER QUESTIONNAIRE 
(Out-of-State) 
C 0 N F I D E N T I A L 
1. Did your company purchase either standing timber or roundwood in 
Oklahoma during 1978? (circle one) 
1. Yes 
2. No 
(If no) Since our purpose is to gain information about 
the amount of timber harvested in Oklahoma in 1978, we 
do not need your answers to the remainder of the questions. 
Please return the questionnaire to us so we will know 
your company purchased not wood in our state that year. 
Thank you. 
2. Was a portion of the Oklahoma wood your company purchased in the 




YPlease skip to Q-8. 
Q-3. What volume of standing timber did your company purchase and cut 
in Oklahoma in 1978? 
(Please s pee ify units-:_,...( a ... )_,.,MB""F.....,D-oy_,l.-e-,~( b.-).--c-or-d"'"s-,--.-( c._),-,..to_n_s-,---
(d) other ) 
Q-4. If weight was used, please specify: 
-------·pounds per MBF (Log scale-----
-------pounds per cord 
Q-5. Please indicate primary use of timber (circle one). 
1. Sawl ogs 
2. Veneer logs~bolts 
3. Posts 
4 .• Poles 
5. Piling 
6. Tight cooperage bolts 
7. Slack cooperage bolts 
8. Charcoal wood 
9. Furniture stock 




Q-6. What wa.s the average stumpage price paid for this Oklahoma timber 
in 1978? (If volume units are different than in 
Q-3 please specify ) 
Q-7. What was the proportion of timber purchased from each ownership class: 
___ _.:% Federal 
___ _.:% Forest Industry 
% Nonindustrial Private -------




L Please skip to Q 14 
Q-9. What volume of roundwood (do not include standing timber) did your 
company purchase in Oklahoma in 1978? 
(Please specify units: (a) thousand b~d-. -:f~t-.-:o~o~y""'l~e-, ""("r'b"")~c~o~r'7ds~, ""(-::-c"") tons, 
(d) Other---------
Q-10. If weight was used, please specify: 
------pounds per MBF (Log scale __ ) 
------ pounds per cord 
Q-11. Please indicate the primary type of roundwood purchased (circle one). 
1. Sawlogs· 
2. Vendeer logs or bolts 
3. Posts 
4. Poles 
5. Pi 1 i ng 
6. Tight cooperage bolts 
7. Slack cooperage bolts 
8. Charcoal wood 
9. Furniture stock 
10. Handle stock 
Q-12. What was the average price paid for this Oklahoma roundwood in 1978? 
~...,......,....,~=':--::=..,..,..,~-----(If volume units are different than 
in Q-7 please specify ). 
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Q-13. What was the proportion of roundwood purchased from each seller 
c1ass: 
------'% Forest Industry 
___ ___;% Independent 1 oggers 
------'% Independent wood buyers 
Q-14. Excluding the cost of wood itself, •11hat was your total expense 
for procuring Oklahoma wood in 1978? ----------
Q-15. Please estimate what percent of your total expenses were spend in 
each of the following categories 
• a. Wages for your employees 
b. Contract labor 
c. Transportation (freight) 
d. Fuel & oil 
e. New equipment (saws etc.) 
f. New machinery (skidder, loader etc.) 
g. New vehicles 
h. Repair and maintenance 
I. Other 
Q-16. Please break-down the total volume of Oklahoma wood received in 1978 
(both standing timber purchased and cut and roundwood) into the 
following species categories (if unknown, please estimate as a percent 
of total Oklahoma wood purchased). 
(units Yellow pine 
(units other softwoods 
(units Oaks 
(units Gums 
(units Other hardwoods 
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Q-17. On the table below please estimate the percent of volume in each 
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